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1.0 INTRODUCTION 

The objective of the baseline ecological risk assessment (BERA) is to determine whether 
chemicals associated with the Old American Zinc Plant Site (Site) in Fairmont City, 
Illinois found in wetland soils, sediments and/or surface water pose a current or potential 
future risk to populations of aquatic receptors, including macroinvertebrates and plants. 
An ecological survey (described in Subsection 1.3) found no state or federally listed 
Threatened and Endangered (T&E) plant or animal species or suitable habitat for these 
species on or surrounding the Site. In accordance with the Administrative Order of 
Consent (AOC), because no terrestrial T&E species were identified the BERA only has to 
address the aquatic ecosystem that may potentially have been affected by smelter-related 
contaminants. 

To meet this objective, the BERA: 

• Evaluates heavy metal levels in sediment, surface water, and macroinvertebrate 
and wetland plant tissue; 

• Assesses the potential for adverse impact to ecological receptors, focusing on 
exposures to aquatic invertebrate and wetland plant communities; and, 

• Develops conclusions and recommendations based on the findings of the BERA. 

The results of the BERA will be utilized in the Feasibility Study (FS) to propose risk-
based standards applicable to the Site and to define the appropriate response alternatives, 
if any. 

1.1 APPROACH 

The methodology used to assess the potential ecological risks at the Site draws upon 
guidance set forth in the following documents: 

• Framework for Ecological Risk Assessment (EPA, 1992a). EPA/630/R-92/001. 
• Ecological Risk Assessment Guidance for Superfund: Process for Designing and 

Conducting Ecological Risk Assessments - Interim Final (EPA, 1997). EPA 540-
R-97-006. 

• Guidelines for Ecological Risk Assessment (EPA, 1998). EPA/630/R-95/002F. 
Ecological Risk Assessment and Risk Management Principles for Superfund Sites 
(EPA, 1999). OSWER Directive 9285.7-28P. 
Superfund Ecological Risk Assessment 8-step Overview (EPA, 2005). Last 
updated on Monday, January 3, 2005. 
URL: http://www.epa.gov/region5superfund/ecology/html/8stepera.html 

• 
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• Sediment Classification Methods Compendium (EPA, 1992b). EPA 823-R-92-
006. 

The United States Environmental Protection Agency's (EPA's) Framework document 
(1992a) defines an ecological risk assessment (ERA) as a process that evaluates the 
likelihood that adverse ecological effects are occurring or may occur as a result of 
exposure to one or more stressors. EPA (1997) has developed an eight-step ERA process 
for Superfund that is based on this ecological risk assessment framework. The steps are: 

Step 1: Screening Level Problem Formulation and Ecological Effects Evaluation 
Step 2: Screening Level Preliminary Exposure Estimate and Risk Calculation 
Step 3: Baseline Risk Assessment Problem Formulation 
Step 4: Study Design and Data Quality Objectives 
Step 5: Field Verification of Sampling Design 
Step 6: Site Investigation and Analysis of Exposure and Effects 
Step 7: Risk Characterization 
Step 8: Risk Management 

The first two steps in the assessment process are streamlined versions of the complete 
framework process and are intended to allow a rapid determination that a site poses no or 
negligible risks, or to identify which chemicals and which exposure pathways require 
further evaluation. A screening level ecological risk assessment (SLERA) was completed 
for this Site during the development of the Support Sampling Plan (SSP) for the Site 
(ENTACT, 2006). This SLERA identified the need to conduct further assessment of 
potential risks posed by heavy metals to specific aquatic receptors. Specifically, historic 
data revealed the presence of sediments at the Site that contained concentrations of heavy 
metals in excess of sediment-quality benchmarks. Macro-invertebrate fauna and plants 
inhabiting the ditches, streams, and wetlands that receive runoff from the area of the 
former smelter facilities (Facility Area) may, therefore, become exposed to the heavy 
metals present in these sediments at concentrations that could result in potential 
ecological risks. Therefore, the BERA prepared for the Site addresses potential risks to 
aquatic plants and aquatic macro-invertebrates resulting from the presence of heavy 
metals within surface waters and sediments. 

Steps 3 through 7 in the framework are a more detailed version of the ecological risk 
assessment framework, and these are the steps that were followed for preparing the 
BERA for the Site. The following subsections present the steps performed for this 
BERA, following EPA Region 5 guidance (EPA, 2005). 
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1.2 REPORT ORGANIZATION 

This report consists of the following sections: 

• Section 1: Introduction - This section presents an introduction to the Site, 
objectives, approach, and the organization of the report. 

• Section 2: Site Characteristics - This section presents a description of the Site 
and describes Site-specific field investigations conducted to support the 
BERA. 

• Section 3: Problem Formulation - This section presents the first four required 
elements of the BERA: the chemical of potential ecological concern (COPEC) 
screening analysis, an exposure pathway analysis, a conceptual exposure 
model, and a COC fate and transport analysis. Assessment and measurement 
endpoints are also selected. 

• Section 4: Ecological Investigations - This section presents a description of 
the field studies performed to support the BERA, which included sediment 
and surface water sampling, laboratory bioassays, tissue sampling, and 
community studies. 

• Section 5: Characterization of Exposure and Ecological Effects - This section 
presents the characterization of exposure, which identifies the magnitude and 
frequency at which target receptors may potentially be exposed to COPECs 
that have migrated or that may potentially migrate via complete exposure 
pathways to the ecological habitat at the Site. This section also presents 
information on the toxicity of the COPECs to ecological species, including 
bioassays/toxicity assessment and bioaccumulation studies. 

• Section 6: Risk Characterization - This section presents the risk estimation 
and risk description which integrates the information from the problem 
formulation and the exposure and ecological effects characterizations to 
estimate the natiu^e and extent of potential ecological risk. This section also 
summarizes those factors that significantly influence estimates of potential 
risk, evaluates their range of variability, and assesses the contribution of these 
factors to the under- or over-estimation of potential risk. 

• Section 7: References- This section presents the citations of the literature 
referenced in the BERA. 

All tables and figures presented in this report are located at the end of each respective 
section. 
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2.0 SITE CHARACTERISTICS 

A physical and biological description of the Site and information on the areas on or 
adjacent to the Site that contain ecological receptors and habitat are described in this 
section. 

2.1 PHYSICAL SETTING 

The former smelting operations at the Site were conducted on the 132-acre Facility Area 
located within the southeast quarter of Section 4, Township 2 North, Range 9 West, St. 
Clair County, Illinois,. The Facility Area location and surrounding area topography are 
illustrated in Figure 1. The Facility Area is currently inactive, and surrounded by a 
chain-linked perimeter fence with locked entrance gates along the eastern and southern 
boundaries. 

The Facility Area is bordered by Kingshighway to the east, 45''' Street to the west, 
Maryland Avenue to the north, the Cargill Facility (formerly Swift Agricultural Chemical 
Corp.) to the southeast, and CSX Intermodal and the Perm Central and Baltimore/Ohio 
railroad corridor to the south, as illustrated in Figure 1. Residential properties lie to the 
immediate north and northeast of the Facility Area, and commercial and industrial 
properties lie to the immediate east, south and west. Collinsville Road, a four-lane 
highway, lies approximately 0.12 miles north of the Facility Area and to the immediate 
south of a large wetland complex known as the Old Cahokia Watershed. 

As the focus of the BERA is limited to the aquatic ecosystem that may have been affected 
by smelter-related chemicals, this discussion regarding Site setting is limited to the 
aquatic features on and downgradient of the Facility Area. 

2.2 SITE HYDROLOGY AND DRAINAGE 

The surface water drainage on and downgradient of the Facility Area is shown on Figure 
2. Surface water drainage over the majority of the Facility Area flows in a southwesterly 
direction to Rose Creek via a series of ephemeral ditches. Rose Creek, another 
ephemeral drainage flows in a westerly direction from the Facility Area, discharging to 
the Old Cahokia Watershed at a point approximately % mile west of the Facility Area. 
The northwestern portion of the Facility Area is drained by a ditch along the western 
boundary of the Facility Area, which carries and surface water runoff from this area of 
the Facility Area northward directly to the Old Cahokia Watershed at a point 
approximately Vi mile north of the Facility Area. 

The Old Cahokia Watershed included in the investigation area encompasses 
approximately more than 1,500 acres to the north and west of the Facility Area across 
Collinsville Road, as illustrated in Figure 2. The watershed is drained in part by a 
remnant section of Cahokia Creek, and an engineered drainageway (herein referenced as 
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the Engineered Drainage Ditch), which channels water from the drainage of the Milam 
Landfill and Interstate 55 to Schoenberger Creek, the watershed outlet point, located 
approximately 1,500 feet west of the Rose Creek Outfall location. This engineered 
drainageway hydraulically connects Rose Creek to Schoenberger Creek. 

Section 1.1.1.3 of the Remedial Investigation (RI) report presents a detailed description 
of the drainage features on and downgradient of the Facility Area. These descriptions are 
reiterated herein for the convenience of reference. 

2.2.1 Facility Area Ditches 

The Facility Area is drained by a set of four drainage ditches; two located in the eastern 
portion of the Facility Area, designated as East Ditch #1 and East Ditch #2, and two 
located in the western portion of the Facility Area, designated as West Ditch #1 and West 
Ditch #2. The locations of these drainage ditches are illustrated in Figure 2. These 
ditches are shallow and ephemeral; they lie above the water table, receive no base flow, 
and only flow in direct response to a precipitation event. During periods of no 
precipitation, the ditches consist of isolated pools of stagnant water separated by 
segments of dry ditch. During the summer these pools get very warm and anaerobic, and 
are prone to temperature extremes and depleted oxygen levels (refer to Subsection 4.1). 

East Ditch #1 begins at the eastern edge of the Facility Area east of the XTRA buildings, 
and continues approximately 2,200 feet in a southwesterly direction across the far eastern 
portion of the Facility Area until it flows into Rose Creek near the southeastern comer of 
the Facility Area. This ditch is bermed with spoil and/or slag, and consisted of pooled, 
stagnant water throughout its entire length during all the sampling events. East Ditch #2 
begins at Kingshighway north of the Cargill Property and extends west for approximately 
800 feet to its confluence with East Ditch #1, approximately 600 feet upstream of Rose 
Creek (Figure 2). East Ditch #2 is very shallow and heavily vegetated, and during drier 
periods holds no standing water. There are no distinct bordering spoil banks along this 
ditch 

The western and northwestern portions of the Facility Area are drained by a West Ditch 
#1, which runs along the western border of the Facility Area and thence along Maryland 
Avenue, where it is channeled through a culvert beneath Collinsville Road, discharging to 
the Old Cahokia Watershed at a point, referenced as the West Ditch Outfall, 
approximately VA mile north of the Facility Area (Figure 2). West Ditch #1 consists of a 
narrow, shallow swale, and does not possess any distinct bordering spoil banks. The 
southern portion of this ditch passes through a wooded area and discharges to Rose Creek 
at the southwestern comer of the Facility. The remainder of the ditch discharges to the 
West Ditch Outfall in the Old Cahokia Watershed. West Ditch #2 is located in the 
southwestern comer of the Facility Area and is a narrow, very shallow, 800-foot long, 
erosional swale that discharges to Rose Creek via a culvert outfall at the extreme 
southwestem comer of the Facility Area. 
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The sediments in the dry sections of the Facility ditches generally consist of silty clays 
with varying amounts of organic matter and in some instances, most notably the southem 
portion of East Ditch #1 and the central portions of West Ditch #1, visible pieces of slag. 
Sediments in the northern portion of East Ditch #1 possessed a large amount of dead and 

decaying plant matter. 

2.2.2 Rose Creek 

Rose Creek is a shallow, ephemeral stream which flows in a westerly direction along the 
south edge of the Facility Area. Prior to entering the Site, Rose Creek flows along the 
southem boundary of the General Chemical facility, crossing beneath Kingshighway and 
along the Cargill facility's southem boundary (Figure 2). Rose Creek flows westerly 
along the Facility Area's southem boundary and then continues in a general westerly 
direction along the northem side of the CSX railroad corridor. It is diverted via a culvert 
beneath Collinsville Road where the creek discharges to the Old Cahokia Watershed at a 
point, referenced as the Rose Creek Outfall, approximately % mile west of the Facility 
Area's westem boundary (Figure 2). 

Like the drainage ditches. Rose Creek is ephemeral and only flows in direct response to 
precipitation events. During periods of no precipitation. Rose Creek consists of isolated 
pools of stagnant water separated by segments of dry creek bed. During the summer 
these pools get very warm and anaerobic. 

Sediments in Rose Creek consist largely of silty clays with some organic matter. The 
stretch of creek along the southwest comer of the Facility Area contained a surficial layer 
of fine organic silty muck and distinct pieces of slag. 

2.2.3 Schoenberger Creek 

Schoenberger Creek is located south of the Facility Area (Figure 2). The creek flows in a 
westerly direction before it is diverted north through a culvert under Collinsville Road 
into the Old Cahokia Watershed. The Creek continues north through the watershed for 
approximately 1,400 feet and then trends westerly. The Creek is chaimelized at this 
point, and hydraulically isolated from the wetlands of the Watershed via border spoil 
banks. The Old Cahokia Watershed discharges into Schoenberger Creek via two culverts 
at points just north of Collinsville Road. Schoenberger Creek continues to flow west for 
approximately 0.6 miles where it converges with a tributary of the Cahokia Canal. 
According to a 1998 United States Geological Survey (USGS) aerial photograph, the 
tributary flows north to Cahokia Canal, which discharges into the Mississippi River 
approximately 3 miles downstream of the point where the Old Cahokia Watershed 
discharges into Schoenberger Creek. 
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2.2.4 Old Cahokia Watershed 

The Old Cahokia Watershed consists of a complex of wetlands and stagnant, standing 
water, man-made ponds, and isolated upland areas located between Collinsville Road to 
the south, Illinois Highway 111 (Kingshighway) to the east. Interstate 55/70 (1-55/70) to 
the north, and Illinois Highway 203 to the west. Two creeks traverse the east and westem 
portion of the Watershed, Old Cahokia Creek and Schoenberger Creek. The two creek 
channels are separated from each other by distance (approximately 1,000 feet) and a 
levee, which was constmcted between 1907 and 1915 and later improved by the U.S. 
Army Corp of Engineers under the Flood Control Act of 1936. The two creek channels 
and the connecting engineered drainageway are illustrated in Figure 2. 

Prior to reaching the Old Cahokia Watershed, Schoenberger Creek is hydraulically 
separated from the Facility Area both topographically and through intervening manmade 
barriers as illustrated in Figure 2. These barriers include an expansive rail corridor, a 
natural bluff along the north side of Washington Park (immediately south of the rail 
corridor), numerous streets and residential properties, as evident in Figure 2. 

Historically, much of the Watershed was drained and used for agricultural purposes. Old 
Cahokia Creek previously drained the Watershed before flowing south through East St. 
Louis and discharging to the Mississippi River at a point approximately 3 miles south-
southwest of the Facility Area (Fenneman, 1910). Development, constmction of 1-55/70 

^^..^ in the early 1960s, and the expansion of the Milam Landfill have significantly altered the 
natural drainage in this area. The Old Cahokia Creek channel is clearly identified in the 
1968 aerial photograph on both sides of 1-55/70. The 2004 aerial photograph (Figure 2) 
shows an expanded landfill area and a series of ponds on the north side of I- 55/70, with 
Old Cahokia Creek tmncated on the north side of 1-55/70. According to an Illinois State 
Geological Survey (ISGS) study, the creek drainage now flows west through a series of 
ponds along the northem side of 1-55/70 (ISGS, 2003). The drainage from this area then 
flows back through a second culvert under 1-55/70 and into the Engineered Drainage 
Ditch. The Engineered Drainage Ditch located in the westem portion of the Watershed is 
evident in the earliest aerial photographs of the area (1950), and presumably served to 
channel drainage from these agricultural fields. This stmcture still serves to drain the 
westem portion of the Watershed. 

An 80-acre golf course was located north of Collinsville Road in the south-central portion 
of the Watershed. The golf course, constmcted in 1949, used earthen berms on the 
westem and eastem portions of the parcel to prevent inundation of the area. The golf 
course appears in historical aerial photographs from 1950 through 1993. Sometime after 
1993, the golf course was abandoned. 

During the period between 1978 and 1988, much of the agricultural and fallow lands in 
the Watershed were inundated. In 2003, the ISGS reported on the results of a study to 
determine if the former golf course could be converted into a potential wetland 
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compensation area. The ISGS recommended removing the eastem berm to restore the 
golf course to wetland conditions (ISGS, 2003). The former golf course area and the 
slope of the terrace along the watershed's southem boundary are the only areas within the 
Watershed which are not mapped as either a National Wetland Inventory (NWI) wetland 
or a Permanent or Semi-permanent Inundation Area. However, recent direct observation 
indicates that the former golf course area contains wetland habitats. 

Information obtained by ENTACT from Illinois Environmental Protection Agency 
(lEPA) files indicated that the illegal dumping of dmms of industrial wastes occurred in 
the area south of Old Cahokia Creek and northeast of the golf course in the early 1970s. 
A removal action was conducted in August 1984 that entailed the removal of these dmms 
and some visibly impacted surface soils. 

Surface water mnoff from the Facility Area enters the Watershed at two outfall points, 
the West Ditch Outfall and the Rose Creek Outfall. These are described further in 
Subsections 2.3.6 and 2.3.7, respectively. The West Ditch outfall is located in the eastem 
portion of the Old Cahokia Watershed (Figure 2). The outfall drains to a small wet 
meadow and marshland area located north of Collinsville Road. The Rose Creek Outfall 
is located in the westem portion of the Old Cahokia Watershed (Figure 2). The outfall 
drains to a scour channel that drains to a wetlands area located south of the historic 
location of the Engineered Drainage Ditch. 

Standing water within the wetlands and open water habitats is largely stagnant, with very 
little if any flow. The standing water is shallow, generally two feet or less in depth. 
Sediments within these habitats generally consisted of highly organic, anaerobic/septic 
mucks underlain by very dense, plastic grey clays. 

2.3 ECOLOGICAL SETTING 

The following subsections describe the ecological setting of the ephemeral drainage 
features, wetlands and water bodies at the Site. Photographs of these areas are presented 
in Attachment A. 

2.3.1 Facility Area Ditches 
The vegetation within and bordering the Facility Area ditches consist of disturbance 
tolerant or mderal (weedy and adventive) species. Sections of East Ditch #1 retain 
ponded water throughout all or much of the year, and support mderal populations of 
aquatic vegetation, and macro-invertebrates. The remaining three Facility Area drainage 
ditches do not retain any standing water during the drier parts of the year, and do not 
support any such aquatic populations. 

The northem stretch of East Ditch #1, extending from its northem terminus near the east 
side of the Facility southward to the confluence of East Ditch #2 (Figure 2), supports 
floating, emergent, and submerged aquatic vascular vegetation including grasses, 
duckweed (Lemna), arrowhead (Sagittarius), pondweed (Potamogeton), water purslane 

8 
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(Ludwigia), and filamentous algae within the bed of the ditch. The water column is 
shallow, typically less than one foot in depth. The bordering spoil banks are pronounced 
and consist of soil and slag-like granular fill, and are generally well vegetated with forbs 
and weeds, and occasional shmbs. The southem stretch of East Ditch #1, extending from 
this confluence south to Rose Creek, also holds stagnant water; however, the presence of 
vascular aquatic vegetation is noticeably reduced, while the presence of submerged algal 
mat increases. The areas bordering this section of the ditch are covered with slag and 
slag-like granular fill, and sparse growth of mderal grasses and forbs. 

East Ditch #2 is a shallow ephemeral swale which is heavily vegetated with grasses, forbs 
and woody shmb, sapling, and tree growth. This ditch holds no standing water during 
drier periods of the year. 

The southem section of West Ditch #1, extending from the south side of the Facility Area 
approximately 700 feet to the north, consists of a dry ephemeral swale within a heavily 
wooded area of mature trees. The northem section, extending from this wooded area to 
the northwest comer of the Facility Area, is also a shallow swale overgrown with grass, 
and forbs. Some isolated, very small pools of stagnant water, and isolated pockets of 
cattails (Typha) and common reed (Fragmities) exist within the bed of the central section 
of West Ditch #1. The areas bordering the ditch on the Facility Area possess a large 
amount of demolition debris and exposed slag and slag-like granular fill. They are 
sparsely vegetated if at all, with grasses and forbs, and some isolated sapling/small tree 
growth. That section of West Ditch #1 extending off of the Facility Area north to 
Collinsville Road consists of an open ephemeral grassed swale, or is diverted through a 
sub-grade storm sewer. 

West Ditch #2 consists of a dry ephemeral swale within an area dominated by small 
mderal trees and forbs, and isolated colonies of common reed and cattails. Some isolated 
ponding may persist near towards the northem terminus of the ditch during parts of the 
year. 

2.3.2 Rose Creek 

Upstream of the Facility Area, Rose Creek consists of a shallow swale sparsely vegetated 
with grasses, forbs and some woody shmb, sapling, and small tree growth. The section 
of Rose Creek bordering the southeast and south-central portions Facility Area typically 
holds standing water even during the direr portions of the year, with this pooled water 
being contiguous with pooled water present in the southem portion of East Ditch #1. 
There is very little vascular aquatic vegetation present in this pool, the majority of the 
vegetation present consists of submerged algal mats. The Creek is bordered by a spoil 
bank of slag, slag-like granular fill and soil which are sparsely vegetated with mderal 
forbs. Progressing westward, the spoil banks begin to level out to the surrounding grade, 
and the banks of the ditch quickly become heavily vegetated with forbs, shmbs and trees. 
These trees eventually form a canopy over the ditch. The depth of water steadily 
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decreases, until standing water is present only within intermittent pools along the westem 
end of the south side of the Facility Area. 

Downstream of the Facility Area, Rose Creek consists largely of a low scour channel 
with some isolated pooling of water. The creek is bordered by a narrow band of small 
mderal trees which grade to mature deciduous woods occupying a distinct ravine near 
Collinsville Road. Some sections of the Creek possess a large amount of collected debris 
(dead fall and/or trash). 

2.3.3 Old Cahokia Watershed 

The Old Cahokia Watershed consists of a complex of wetlands and stagnant, standing 
water, man-made ponds/borrow pits, and isolated upland areas. The open water and 
wetlands are largely of recent origin, having been created within the last 30 or so years 
from formerly drained agricultural lands, wooded areas, and a golf course. The floral 
communities present in these wetland and aquatic habitats contain a large percentage of 
mderal/adventive species. 

The Watershed possesses three principal drainage features; remnant portions of Cahokia 
Creek, the Engineered Drainage Ditch, and a small section of Schoenberger Creek 
(Figure 2). Remnant sections of Cahokia Creek, a perermial stream, exist in the northeast 
portion of the Watershed Area. This Creek drains the eastem portion of the Watershed to 
the north via a culvert underlying Interstate 70/55. The Engineered Drainage Ditch is an 
historic, man-made drainage charmel which likely served to drain agricultural lands in the 
westem portion of the Watershed. Schoenberger Creek is a perennial stream that receives 
drainage from wetlands in the far southwestem portion of the Watershed. 

A large portion Watershed consists of various wetland habitats, as well as some 
associated open water habitat. The area located between Cahokia Creek and Collinsville 
Road in the eastem portion of the Watershed contains a large open water habitat bordered 
by cattail marsh, particularly to the south, and buttonbush (Cephalanthus occidentalis) 
and wooded swampland to the north and west. The open water habitat possesses 
submerged, floating and low emergent vegetation, which was dominated by water 
primrose {Ludwigia). Pennywort (Hydrocotle), knotweed (Polygonum), cattails, and 
buttonbush are dominant along the edges of this habitat. Remnants of north-south 
trending hedgerows that had separated former agricultural fields are evident in the 
Watershed. Some large snags are present, and are particularly prevalent in the eastem 
extent of the Complex, near Highway 111. 

The area generally situated between the Engineered Drainage Ditch and Cahokia Creek, 
including the former golf course and former agricultural fields, also consists of a complex 
of shallow open water habitat, marshes, and wooded swampland. 
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That northwestem portion of the Watershed is slightly more elevated than the remainder 
of the Watershed, and contains man-made lakes (former borrow pits), wetlands and 
scattered woodlands. The four man-made lakes, ranging in size from approximately 3 to 
7 acres, are located off of an access road paralleling Interstate 70/55, west of the 
Engineered Drainage Ditch. (Note for sake of reference, these four lakes are referenced 
herein as A, B, C and D, proceeding from west to east, within the photographs presented 
in Attachment A). 

The southwestem portion of the Watershed is largely wetland habitat, dominated by 
expansive growth of cattails and sedges, with some isolated colonies of common reed. 
Open water exists in the area just north of Collinsville Road and east of Schoenberger 
Creek. The Engineered Drainage Ditch extends through this wetland area, terminating 
near this open water. The Ditch is a shallow charmel generally 1 to 2 feet in depth, 
typically bordered by cattail marsh. 

The Watershed receives surface water drainage from the Facility Area at two outfall 
locations, the West Ditch outfall and the Rose Creek outfall. These areas are detailed 
below. 

2.3.3.1 West Ditch Outfall 

The West Ditch #1 outfall drains to Old Cahokia Creek Watershed via a culvert located 
in a deciduous wooded area along the north side of Collinsville Road. A deep scour 
charmel extends from this outfall north through a heavily wooded section of sloping land 
bordering the north side of the road. Less than 100 feet or so north of the outfall, the 
topography levels and the scour channel becomes shallower. The channel extends into a 
wet meadow covered by low forbs with scattered shmb and sapling growth. The wet 
meadow is situated between the woodland bordering Collinsville Road and the open 
water habitat located approximately 350 feet north-northwest of the outfall. The 
northeast side of the open meadow borders a small area of swampy habitat dominated by 
large trees, which opens further to the northeast into a marsh dominated by cattails. To 
the west and southwest, the open meadow changes to a small low-lying marsh area 
dominated by cattails, which borders a wooded swampy area further to the west. 

A distinct flow path is evident through the southem portion of this meadow, but becomes 
less distinct and begins to fan out into smaller channels near the center of the meadow. 
The meadow will possess some very shallow standing water during wet portions of the 
year, but is typically dry. 

Along the edge of the wet meadow and the open water habitat, two duck blinds and 
evidence of recent waterfowl hunting, including duck decoys and spent shotgun shells, 
were evident in the open water and meadow near these blinds. 
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2.3.3.2 Rose Creek Outfall 

The Rose Creek outfall drains to Old Cahokia Creek Watershed via a culvert located in a 
deciduous wooded area along the north side of Collinsville Road. A deep scour channel 
extends from this outfall north through a heavily wooded section of sloping land 
bordering the north side of the road. An open area of grass and forbs is present roughly 
140 feet downstream. A large expanse of common reed is located northwest of these 
woods, roughly 350 feet downstream of the outfall. A large pile of debris and branches, 
as well as two dmm carcasses, were encountered in the wooded areas between these two 
open areas. The scour channel begins to fan out into a broad depositional area within a 
transitional zone of small willows along the wooded area 

2.3.4 Schoenberger Creek 

Schoenberger Creek in the vicinity of Collinsville Road is a channelized stream roughly 
15 to 25 feet in width. The Creek appears to be a perermial stream; however, no 
discemible flow was observed during the sampling events. Floating and emergent 
vascular vegetation is present along the sides of the creek. This vegetation is particularly 
predominant on the stretch of the creek inmiediately upstream (south) of Collinsville 
Road. The spoil banks along the side of the creek are vegetated with grass and forbs that 
appeared to be maintained (mowed), or are covered with shmb and small tree growth. 
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3.0 PROBLEM FORMULATION 

The problem formation establishes the goals, breadth, and focus of the BERA. The 
problem formulation for this Site involves identifying the exposure pathways by which 
COPECs have migrated or may migrate from the Facility Area and ultimately to link 
these routes of migration to receptors and habitat on and downgradient of the Facility 
Area. The problem formulation also establishes the assessment endpoints or specific 
ecological values to be protected. The questions that need to be addressed are defined 
based on potentially complete exposure pathways and ecological effects. A conceptual 
model of the Site is presented that shows the complete exposure pathways evaluated in 
the BERA. The relationship of the measurement endpoints to the assessment endpoints is 
also discussed. 

Problem formulation was originally completed as part of the BERA Workplan (ENTACT 
2006J development, and has been refined as new Site data were generated during the RI. 

3.1 COPEC FATE AND TRANSPORT AND ECOTOXICITY 

Concentrations of arsenic, cadmium, chromium, copper, lead, mercury, selenium, silver, 
and zinc were detected in sediments and surface water at concentrations exceeding 
Region V ecological screening levels (ESLs) and are considered COPECs at the Site (i.e., 
their potential to pose potential ecological risk needs to be further assessed during the 
BERA process). Surrunaries of the fate and transport properties of the COPECs and their 
potential toxicity based the Agency for Toxic Substances and Disease Registry (ATSDR) 
toxicity profiles (URL:http://www.atsdr.cdc.gov/toxpro2.html) are listed below: 

Arsenic is a naturally occurring element widely distributed in the environment. Arsenic 
in animals and plants combines with carbon and hydrogen to form organic arsenic 
compounds. Arsenic catmot be destroyed in the environment and it can only change in 
oxidation state. Fish and shellfish can accumulate arsenic, but the arsenic in fish is 
mostly in a form that is not harmful to the fish. 

Barium is a silvery-white metal that takes on a silver-yellow color when exposed to air. 
Barium occurs in nature in many different forms including solids such as powders or 
crystals, and they do not bum well. In aquatic media, barium is likely to precipitate out of 
solution as an insoluble salt. Barium is not very mobile in most soil systems. There is 
information that barium bioconcentrates in certain plants and aquatic organisms. 

Cadmium is a natural element in the earth's cmst. It is usually found as a mineral 
combined with other elements (e.g., with oxygen as cadmium oxide, etc.). It binds 
strongly to soil particles. It does not breakdown in the environment, but can change 
forms. Some cadmium dissolves in water. Fish, plants, and animals take up cadmium in 
the environment. Cadmium stays in the body for a very long time and can build up from 
many years of exposure to low levels. 
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Chromium is a naturally occurring element found in rocks, animals, plants, soil, and in 
volcanic dust and gases. Chromium is present in the environment in several different 
oxidation states; the most common forms are chromium III and VI. Chromium III is also 
considered to be an essential nutrient. Chromium has a strong affinity to soil and only a 
small amount dissolves in water. Fish do not appreciably accumulate chromium in their 
bodies from water. 

Copper and its compounds are naturally present in the earth's cmst. In aerobic sediments, 
copper is bound mainly to organics (humic substances) and iron oxides. However, in 
some cases, copper is predominantly associated with carbonates. In anaerobic sediments, 
Cu(II) will be reduced to Cu(I) and insoluble cuprous salts will be formed. In natural 
waters, copper is predominantly in the Cu(II) state, with most of it complexed or tightly 
bound to organic matter. Little is present in the free (hydrated) or readily exchangeable 
form. The combined processes of complexation, adsorption, and precipitation control the 
level of free copper (Cu(II)). The chemical conditions in most natural water are such that, 
even at relatively high copper concentrations, these processes will reduce the free Cu(II) 
concentration to extremely low values. Copper shows a low potential for 
bioconcentration in fish. There are limited data suggesting that there is little 
biomagnification of copper in the aquatic food, with biomagnification ratios less than 
one. 

Lead is a naturally occurring metal which does not break down, but organic lead 
compounds change composition due to sunlight, air, and water. Lead has a high affinity 
to soil and sediment particles. Plants and animals may bioconcentrate lead, but lead is not 
biomagnified in the aquatic or terrestrial food chain. 

Mercury is a naturally occurring metal which has several forms. Mercury combines with 
other elements, such as chlorine, sulfur, or oxygen, to form inorganic mercury 
compounds. Mercury also combines with carbon to make organic mercury compounds, 
the most common of which is methylmercury. Accumulation and toxicity of mercury in 
aquatic biota, domestic animals, and humans is well documented, but relatively little is 
understood about these processes in wild terrestrial mammals. Mercury levels are 
biomagnified within terrestrial food chains. Among camivorous species, mercury levels 
are generally highest in fish-eating animals. Experimental studies have shown many 
mammal species are sensitive to mercury intoxication, but documented incidents of 
mercury poisoning in wild mammals are rare due to the inability to observe wild 
populations. 

Selenium is ubiquitous in the environment, being released from both natural and 
anthropogenic sources. The primary factor determining the fate of selenium in the 
environment is its oxidation state. In general, elemental selenium is stable in soils and is 
found at low levels in water because of its ability to coprecipitate with sediments. The 
soluble selenates are readily taken up by plants and converted to organic compounds such 
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as selenomethionine, selenocysteine, dimethyl selenide, and dimethyl diselenide. 
Selenium is bioaccumulated by aquatic organisms and may also biomagnify in aquatic 
organisms. 

Silver is a naturally occurring metal found in the environment and combines with other 
elements such as sulfide, chloride, and nitrate. Silver does not appear to significantly 
concentrate in aquatic animals. 

Zinc is an element commonly found in the Earth's cmst. Zinc is capable of forming 
complexes with a variety of organic and inorganic groups (ligands). In the aquatic 
environment, zinc partitions to sediments or suspended solids in surface waters through 
sorption onto hydrous kon and manganese oxides, clay minerals, and organic material. 
Biological activity can affect the mobility of zinc in the aquatic environment, although 
the biota contains relatively little zinc compared to the sediments. Zinc bioconcentrates 
moderately in aquatic organisms; bioconcentration is higher in cmstaceans and bivalve 
species than in fish. Zinc does not concentrate in plants, and it does not biomagnify 
through terrestrial food chains. 

3.2 COMPLETE EXPOSURE PATHWAYS AND CONCEPTUAL SITE 
MODEL 

Complete exposure pathways, which are the paths a COPEC takes from its source into 
the environment and ultimately to a receptor, have been identified and are presented in 
the ecological Conceptual Site Model (CSM) provided as Figure 4. 

In summary, the CSM identifies the slag that has been stockpiled and/or ground and re­
distributed over the surface of large portions of the Facility Area as a potential source of 
COPECs which could subsequently migrate away from the Facility Area via surface 
water transport to downgradient ecological receptors. Surface mn-off from the exposed 
slag would transport and deposit COPECs into the ephemeral drainage ditches (i.e.. East 
and West Ditches). In addition, portions of the ditches were cut into areas where slag had 
historically been used as fill; as a result, this slag has become exposed within these 
ditches and adjacent spoil banks. Certain COPECs are present in elevated concentrations 
within the slag residuals present in the Facility Area, and are considered the primary 
smelter-related COPECs; arsenic, cadmium, copper, lead, and zinc. 

The drainage ditches serve to collect surface water mn-off and convey it to portions of 
the West Ditch and portions of Rose Creek down-gradient of the Facility Area. These 
down-gradient sections of the West Ditch and Rose Creek are also ephemeral in nature. 
They eventually discharge to depositional wetland habitats within the Old Cahokia 
Watershed located north of the Facility Area, via the West Ditch Outfall and the Rose 
Creek Outfall, respectively. Further down-gradient from these depositional wetlands lies 
perennial aquatic habitat; a large expanse of open water near the West Ditch Outfall, and 
the Engineered Drainage Ditch near the Rose Creek Outfall. Surface waters from the 
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Watershed eventually discharge to Schoenberger Creek via outfalls located just to the 
north of Collinsville Road. 

COPECs from the source areas within the Facility Area, thus, have the potential to 
migrate via surface water transport to these down-gradient drainage features, wetlands 
and aquatic habitats either in a dissolved form or as solids suspended in the water column 
and re-deposited as sediments. 

As discussed previously, the BERA focuses on benthic macroinvertebrates and wetland 
plants as the receptors of interest (ROI). The ROI are the indicator species selected for 
evaluation in the BERA. Benthic macroinvertebrates can be exposed to COPECs through 
direct contact with COPECs in sediment, sediment pore water, and surface water. 
Wetland plants can be directly exposed to COPECs through uptake from sediment. 

3.3 ASSESSMENT AND MEASUREMENT ENDPOINTS 

Assessment endpoints, which are defined as explicit expressions of the environmental 
value that is to be protected (EPA, 1992a), are summarized in Table 3-1. Elevated levels 
of heavy metals in sediment and surface water are known to be toxic to benthic 
organisms; thus, preservation of the health and diversity of the benthic macroinvertebrate 
community is proposed as one of the assessment endpoints for the Site. In addition, 
COPECs in suriface water mnoff from the Facility Area discharging into the Old Cahokia 
Watershed may affect plants; thus, preservation of the health and diversity of the wetland 
plant community is proposed as the second assessment endpoint for the Site. 

A Measurement Endpoint is "a measurable ecological characteristic that is related to the 
valued characteristic chosen as the assessment endpoint and is a measure of biological 
effects (e.g., death, reproduction, growth) of particular species, and they can include 
measures of exposure as well as measures of effects" (EPA, 1997). Measurement 
endpoints should include risks to, and be representative of, all of the species, populations, 
or groups included in the assessment endpoint(s) that is/are being investigated in terms of 
those particular measurement endpoints (Table 3-1). 
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4.0 ECOLOGICAL FIELD INVESTIGATIONS 

This section describes the investigative tasks conducted at the Site to provide the data 
used to develop the BERA. The investigations included the characterization of the 
aquatic ecosystems present in the Facility Area drainage ditches. Rose Creek, 
Schoenberger Creek and related wetlands areas in the Old Cahokia Watershed, which are 
hydraulically connected to the Facility Area, and the collection of biological and 
chemical data. The data collected included the following: 

• Chemical analyses of sediment and surface water from the ephemeral ditches 
and streams draining the Facility Area, within the Old Cahokia Creek 
Watershed, and from reference areas; 

• Whole sediment toxicity tests of sediment collected from the ephemeral 
ditches and streams on and downstream of the Facility Area, including the 
discharge areas in the Old Cahokia Creek Watershed and reference areas; 

• Chemical analyses of benthic macroinvertebrate and wetland plant tissues 
collected from the ephemeral ditches and streams on and downgradient of the 
Facility Area, including the discharge areas and reference areas; 

• Community evaluation of benthic macroinvertebrates collected from the 
ephemeral ditches and streams on and downgradient of the Facility Area, 
including the discharge areas and reference areas; and, 

• Community evaluation of wetland plants in the discharge areas within the 
Old Cahokia Creek Watershed and from a reference area within the 
Watershed. 

Samples were taken from locations within drainage ditches, ephemeral streams, and 
wetlands and from reference sites. Reference sites were selected that as closely as 
possible mirror the characteristics of the drainage way, stream or wetland being 
investigated. Due to the ephemeral nature of the surface water features, the goal of 
sample location selection was to find depositional areas with viable aquatic habitat. The 
sampling locations and the procedures used to collect the samples are discussed in detail 
in the SSP and/or the BERA WP and are summarized below. 

4.1 SEDIMENT AND SURFACE WATER CHEMISTRY 

Sediment and surface water samples were collected from locations detailed in Figure 3 
and summarized in Table 4-1 for chemical analysis of COPECs. The methodologies 
employed for the collection of these samples are presented in Subsection 2.5 of the RI 
Report. Several of the surface water and/or sediment sample locations are co-located 
with bioassay and/or biota tissue samples, as described in Subsections 4.2 and 4.3. These 
co-located data can be used to determine whether any observed toxicity or changes in 
community stmcture are related to changes in sediment chemistry. 
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Prior to collection of surface water and sediments, a YSI Muhi-probe meter was utilized 
to measure various field parameters at each sampling location. The physical parameters 
measured included: temperature, specific conductivity, dissolved oxygen and reduction-
oxidation (redox) potential. Table 4-2 summarizes these field parameter measurements. 
These data illustrate that during summer months, the surface water locations sampled 
tended to show very low levels of dissolved oxygen and negative oxidation-reduction 
potentials (i.e., reducing conditions). 

4.2 WHOLE SEDIMENT BIOASSAYS 

The potential toxicity of smelter-related COPECs in sediments was tested directly with 
whole sediment toxicity tests (bioassays). These tests used standard laboratory test 
organisms to measure the toxicity of the entire mixture of chemicals present in sediments. 
Sediment bioassays were performed using a 10-day sediment bioasaay with Chironomus 
tentans (C. tentans). 

4.2.1 Bioassay Sediment Sample Collection 

Bulk sediment samples for the bioassay tests were collected as grab samples from the top 
6 inches of sediment (the biologically active zone) following the procedures outlined in 
the SSP and the BERA Workplan, at a total of seven locations. The locations of these 
samples are depicted in Figure 3, referenced by the chemistry sample they were co-
located with. All bioassay sediment samples were collected from depositional areas 
where standing water was present. Multiple grab samples were retrieved to obtain 
enough sediment for the bioassay testing. 

The bioassay sample locations are summarized in Table 4-3. 

With the exception Sample SD-CT-13, each bioassay sediment sample was co-
located with a corresponding sediment chemistry sample, as well as co-located with 
a benthic macroinvertebrate tissue sample and benthic macroinvertebrate 
community study location (refer to Subsections 4.3.1 and 4.4.1). Collection of a 
bioassay sediment and benthic tissue samples was also planned at or near the Rose 
Creek Outfall. Examination of this area indicated that the only substantial area of 
standing water was a large isolated pool in the bed of Rose Creek, roughly 200 feet 
north of Collinsville Road. The sediment chemistry sample SD-13 had previously 
been collected form Rose Creek immediately north of the Road. It was thus decided 
to collect the bioassay and tissue samples from this location were surface water was 
present. 

4.2.2 Bioassay Laboratory Methods 

A 10-day survival and growth sediment toxicity (biossay) test with the freshwater midge 
Chironimus tentans was performed on the seven sediment samples and a control sediment 
sample, employing four replicates per sample location. This bioassay followed the 
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methods developed by the American Society for Testing and Materials (ASTM E1706-
95b, Standard Test Methods for Measuring the Toxicity of Sediment-Associated 
Contaminants with Fresh Water Invertebrates) and the EPA's (2000) Methods for 
Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants with 
Freshwater Invertebrates. The bioassay studies were performed by Aquatic Toxicology 
and Microbiology Laboratory (ATML), University of Michigan, Arm Arbor, Michigan,. 

Sediment material was prepared from the collected samples by thoroughly mixing the 
sediment and removal of large debris that consisted mostly of decaying plant material, 
and all visible fauna (Table 4-4). The laboratory control sample was prepared from 
shredded brown paper toweling. At the end of the 10-day study, the sediments were 
sieved and the surviving organisms were counted. Other indigenous species in the 
sediment, mostly aquatic worms, were removed but not included in the survival count. 

The report prepared by ATML detailing the methods of the bioassay studies is provided 
as Attachment B. 

4.3 TISSUE RESIDUE STUDIES 

The quantity of metals in an abiotic media is not always indicative of the toxicity of that 
media to biota. The fraction of the total metal concentration which is bioavailable is 
usually a better indicator of toxicity. Factors which can influence the bioavailability of 
metals in sediments include organic carbon, cation exchange capacity, pH, sulfides, and 
water hardness. Macroinvertebrate and plant tissue samples were collected following 
methods presented in the BERA Workplan. One field duplicate sample of tissue was 
collected per every 10 samples. All tissue samples were analyzed for RCRA metals and 
zinc and moisture content. Tissue samples were collected by Natural Resources 
Consulting, Inc (NRC) of Cottage Grove, Wisconsin. Tissue samples were collected 
during the same RI sampling event as the sediment sampling for the bioassays. 
Attachment C and Attachment D, respectively, provide reports prepared by NRC on the 
methods and results associated with the macroinvertebrate and plant tissue sample 
collection. 

4.3.1 Macroinvertebrate Tissue 

Macroinvertebrate tissue samples were collected from the nine locations illustrated in 
Figure 3 and summarized in Table 4-5. As described in Subsections 4.1 and 4.2.1, the 
locations of tissue samples were co-located with sediment samples collected for bioassay 
purposes and, with the exception of sample SD-13, with the sediment samples collected 
for chemical analysis 

Specifically, an area for tissue sampling/community survey was selected by the field 
biologist to encompass the associated sediment sampling location; these areas are 
described in Table 4-6. The selected area was then sampled for benthic 
macroinvertebrates using D-nets following the procedures described in Region IV EPA 
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guidance documents (2002b), as specified in NRC's report presented in Attachment C. A 
minimum level of effort of 1 14 hour was applied to each sample location, however due to 
the need to obtain a minimum of 6 to 8 grams of tissue for chemical analyses, the level of 
effort at a given location was extended to up to 3 hours duration. Also, the initial size of 
the sample area was occasionally expanded to obtain the requisite sample mass. 
Specimens were separated from the retrieved matrix of sediment and debris using white 
pans and forceps; sediments were also sieved in the field to remove smaller specimens. 
The collected specimens were retained in containers, the samples were enumerated, and 
each specimen was identified at least to the family level at the conclusion of the 
collection period. Selected organisms of each taxon were preserved in ethanol and 
retained for future reference. Aquatic macroinvertebrate species observed to comprise the 
majority of the community biomass were retained for tissue analysis. The specimens for 
tissue analysis were rinsed with copious amounts of distilled water placed into labeled 
plastic bags and stored on ice for shipment to the analytical laboratory under a chain-of-
custody form. Typically, the majority if not all of retrieved specimens from a sampling 
location were included in the tissue sample submitted for analysis, in order to provide the 
minimum amount of biomass needed for analysis (6 to 8 grams). 

4.3.2 Plant Tissue 

Vegetation samples for plant tissue analysis were collected at two downstream wetland 
locations (the West Ditch Outfall and Rose Creek Outfall) and one Reference Area 
(located at the former Golf Course), as shown on Figure 3. The West Ditch Outfall, Rose 
Creek Outfall, and the Reference Area were located in the same wetland complex; 
however, the Reference Area was selected to be hydrologically similar to, but isolated 
from, the two outfall areas or any other surface influences from the Facility Area. 

Plant tissue sampling was performed in concert with the Wetland Plant Community 
Surveys described in Subsection 4.4.2 below. Tissue sample were retrieved from the 
same areas assessed by the community surveys. As described below, selected tissue 
samples at the West Ditch and Rose Creek Outfalls were also generally co-located with 
sediment samples collected for chemical analyses. 

At the West Ditch Outfall, two plant tissue samples were collected. One sample location 
(PT-SD-31) was immediately downgradient of the stormwater outfall on the south edge 
of the wetland complex. This location was in the scour charmel approximately 30 feet 
downgradient of sediment chemistry sample SD-31. Sediment chemistry sample SD-45 
was also located near PT-SD-31, and may be more representative of the depositional 
environment downstream of the outfall. The second plant tissue sample was located near 
the north edge of the wet meadow area located between the outfall and the open water 
habitat to the northwest. This area was also investigated as part of the vegetation 
community survey. The sample was held at the laboratory, but not analyzed. 
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At the Rose Creek Outfall wetland, two plant tissue samples were also collected. One 
sample location (PT-SD-16) was located at the outfall immediately downstream of 
Collinsville Road and inmiediately downstream of sediment location SD-16. This 
sampling location is in a low terrace immediately adjacent to the scour channel. A 
second sample was collected at the termini of the Rose Creek charmel (this was in the 
general area of sediment sample TRC-2-S1, collected in July 2007). This sample was 
held at the laboratory, but not analyzed. 

Finally, one plant tissue sample (PT-REF) was collected from the Reference Area 
location. This location was at a storm drain outfall on the south side of the Collinsville 
Road between the West Ditch and Rose Creek outfalls. 

Tissue samples were collected from herbaceous plants showing visual signs of 
environmental stress such as chlorosis, malformed leaves, and leaf necrosis. Plants 
exhibiting signs of stress were noted at both the West Ditch and the Rose Creek Outfalls; 
however, no attempt was made to quantify the lateral extent of plants exhibiting stress. 
At the West Ditch Outfall, plants exhibiting chlorosis were specifically noted in and 
along the edges of the scour channel extending downstream of the outfall (including PT-
SD-16), in the survey transect plots in the wet meadow, and near the edge of the wet 
meadow and the open water habitat, in the vicinity of SD-34. At the Rose Creek Outfall, 
stress was noted in plants at the belt transect where PT-SD-16 was located, and at the 
releve plot where plant sample PT-SD-39 was collected. There was no evidence of stress 
at the reference location. 

Approximately 50 to 60 grams of tissue material were collected at each sample location. 
Each sample consisted of a composite from three to five different herbaceous plant 
species. The samples consisted of whole plants cut just above the ground level. The 
collection and sample preparation methods are detailed in NRC's memorandum report 
presented in Attachment D. After preparation and labeling of sample bags the samples 
stored on ice and transported under chain-of-custody form to the analytical laboratory. 

4.4 COMMUNITY STUDIES 

The community studies were performed and the reports prepared by NRC on the methods 
and results associated with the community assemblage studies are presented in 
Attachment C and Attachment D, respectively. These studies are summarized below. 

4.4.1 Macroinvertebrate Community 

A benthic macroinvertebrate community (assemblage) stmcture and function assessment 
was performed in the ephemeral creeks and streams hydraulically connected to the 
Facility Area (East Ditch #1, East Ditch #2, West Ditch #2, Rose Creek, and 
Schoenberger Creek) and in the Old Cahokia Watershed wetland. Community surveys of 
benthic macro-invertebrates were conducted at the same nine locations and following the 
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same procedures as outlined in Section 4.3.1 for the collection of macroinvertebrates for 
tissue analysis. A tenth location. East Ditch # 2 (BT-SD-02), became desiccated before a 
full sampling effort could be performed. Consequently, only a cursory qualitative 
taxonomic list could be developed for this location. 

4.4.2 Wetland Plant Community 

The wetland plant community field survey included measurement of species richness and 
dominance, percent cover, and a floristic quality assessment (FQA). Vegetation data for 
the wetland community assessment were collected at the same three sampling locations 
were tissue samples were collected as described in Subsection 4.3.2. The West Ditch 
Outfall, Rose Creek Outfall, and the Reference Area sampling areas were located in the 
same wetland complex; however, the Reference Area was selected to be hydrologically 
isolated from surface and groundwater influences from the Facility Area. The Reference 
Area was also selected to have similar hydrologic and topographic characteristics as the 
West Ditch and Rose Creek outfalls. Specifically, the Reference Area was located 
iramediately down-gradient of an outfall that charmels surface water from Collinsville 
Road to the Watershed. A scour channel was located beneath this outfall; indicating that 
this Reference Area receives similar physical stress associated with periodic high volume 
discharges of storm water as the outfall locations. 

Wetland vegetation communities were surveyed using procedures described in Methods 
for Evaluating Wetland Condition #10 - Using Vegetation to Assess Environmental 
Conditions in Wetlands (EPA 2002a) and methods for conducting floristic quality 
assessments in Illinois (Taft and others 1997; Swink and Wilhelm 1994). The 
heterogeneous nature of the Old Cahokia Creek wetland complex and unknown 
disturbance histories of the survey areas precluded establishing sample locations with 
uniform plant community characteristics. Rather, sample locations with similar 
hydrologic regimes and similar topographic positions on the landscape within the wetland 
complex were selected. Depositional environments downstream of the outfalls were 
selected to represent variations in disturbance regimes between the West Ditch Outfall, 
Rose Creek Outfall, and Reference Area. As discussed in Section 4.3.2, the sampling 
locations at the West Ditch Outfall and Rose Creek Outfall survey areas, the sampling 
locations encompassed areas of obvious disturbance and signs of environmental stress to 
the dominant vegetation of the plant communities. The sampling areas were selected to 
represent semi-open to open herbaceous or shmb-scmb wetland community types 
characteristic of disturbed stormwater outfalls; to provide a conservative assessment the 
specific material sampled was highly skewed toward organisms showing overt signs of 
envirormiental stress. 

The vegetation communities were surveyed using a combination of the standard releve 
(plot-based vegetation sample) and line transect sampling methods as detailed in NRC's 
memorandum report presented in Attachment D. An inventory of the plant species 
present within each releve plot was completed and each plant species was assigned 
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appropriate coefficients of conservatism (CC) to each species for purposes of developing 
the FQAI. Complete descriptions of the vegetation sampling procedures are provided in 
Attachment D. 
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5.0 CHARACTERIZATION OF EXPOSURE AND EFFECTS 

The extent of potential exposure and effects are characterized in this section. Exposure is 
the situation where a stressor (e.g., an elevated concentration of a COPECS) is present at 
the same place and time as, or is in contact with, a plant or animal. Both an exposure-
response analysis, which describes the relationship between size, frequency, or duration 
of exposure to a chemical stressor and the magnitude of the response, and evidence of 
causality will be used in determining how likely it is that the COPECs found at the Site 
actually cause the effects on the measurement and assessment endpoints. 

5.1 CHARACTERIZATION OF EXPOSURE 

The results of the field investigations used to collect data for the BERA are summarized 
in the following subsections. Where appropriate, these data are compared to preliminary 
screening values to refine the list of COPECs for the Site; these COPECs are further 
evaluated in Section 5.2 and Section 6. A detailed description of sediment chemistry at 
the Site is presented in Subsection 4.3.2.1 if the RI Report and a detail description of the 
distribution of COPECs within surface water at the Site is presented in Section 4.4 of the 
RI Report. 

5.1.1 Sediment and Surface Water Chemistry 

A total of 34 investigative and six field duplicate surface water samples were collected 
from the drainage features and aquatic habitats at locations illustrated in Figure 3. The 
results of the chemical analyses of the sediment and surface water samples are presented 
in Tables 5-1 and Table 5-2, respectively. As many of the surface water samples were 
collected in drainage features which are ephemeral in nature and represent shallow, 
isolated and stagnant pools of water. Many of sampling locations have no standing water 
at other parts of the year. 

EPA Region 5 RCRA Corrective Action ecological screening levels (ESLs), available at 
http://www.epa.gov/Region5/rcraca/edql.htm, were used to initially determine the 
COPECs in these media. The ESLs are Region 5 media-specific values for RCRA 
Appendix EX hazardous constituents. ESLs are conservative screening levels with which 
the surface water and sediments concentrations were compared to help focus the analysis 
on the chemicals that are most likely to pose an unacceptable risk to the environment. 
ESLs alone are not intended to serve as cleanup levels. 

The drainage features, wetlands, and aquatic habitats which were sampled included 
ephemeral, intermittent and perermial features. The drainage ditches in the Facility Area, 
as well as Rose Creek and the West Ditch downgradient of the Facility Area are 
ephemeral in nature. They do not receive base flow from the underlying shallow aquifer, 
and only flow in response to precipitation events. Much of the East Ditch #1 and a short 
section of Rose Creek in the southwest comer of the Facility Area retain some stagnant, 
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Standing water throughout the year. This more or less permanently inundated area 
includes sampling locations SW/SD-1, SW/SD-5, SW/SD-06 and SW/SD-08. The 
remaining stretches of the ephemeral drainage features both within and downgradient of 
the Facility Area are typified by dry sections of ditch/creek bed and isolated, stagnant 
pools. 

The Rose Creek and West Ditch outfalls lie at the edge of a terrace that borders the north 
side of Collinsville Road. These outfalls discharge to wetland habitats that border this 
terrace slope, and extend into the Watershed Area. These wetlands may be intermittently 
inundated (i.e., possessing shallow standing water resulting from seasonably high water 
table). At the West Ditch Outfall area, these bordering wetlands grade abmptly to 
perennially open water. This open water habitat has bordering wetlands which are also 
inundated more or less perennially. At the Rose Creek outfall, a large expanse of 
wetlands exists downgradient of the outfall. This wetland area is also anticipated to be 
inundated only intermittently if at all. While expanses of perennial open water and mixed 
open water /emergent wetlands exists to the west of the Engineered Drainage Ditch and 
in the former golf course area to the east of the Engineered Drainage Ditch, the closest 
permanent open water downgradient of the Rose Creek outfall is believed to be within the 
Engineered Drainage Ditch itself. Schoenberger Creek, which receives drainage from the 
southwestem portion of the Watershed, is a perennial stream. 

5.1.1.1 Sediment Chemistry 

Arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc exceeded their 
respective conservative ESL for sediment in at least one sample. Thus, these metals are 
the COPECs for sediment. The potential for these COPECs to pose a potential risk to 
aquatic resources is evaluated in this BERA. Several pesticides were also detected in 
sediment (aldrin, dieldrin, DDE, DDT, endrin, and gamma chlordane) at concentrations 
above ESLs, but these chemicals are not related to the former smelter operations and are 
not considered COPECs. The focused sampling for pesticides suggests that their source 
may be the Cargill facility located along the southeast comer of the Facility Area. The 
presence of pesticides in sediments from the Cargill facility may contribute locally to 
stress on the aquatic macroinvertebrate community in the ephemeral drainage features 
draining the Facility Area. 

The primary smelter-related COPCs at the Site are arsenic, cadmium, copper, lead and 
zinc. With the exception of arsenic, these COPCs show a high degree of correlation in 
the extent and magnitude of their occurrence. As zinc is a primary COPC at the Site, the 
correlation between zinc and the other heavy metals found in the sediment was evaluated. 
A statistical comparison made between the concentrations of zinc and the other metals 
within the entire sediment data set, including both surface and subsurface samples. 
Specifically, the value for the Pearson Product Moment Correlation Coefficient [r] was 
calculated between the dataset of zinc concentrations paired with the concentrations of 
each of the other heavy metals. The value of r provides a measure of linear correlation 
between sets of paired data. Values of r can range between -1.0, where the two sets of 
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paired data show perfect negative linear correlation, to +1.0, where the two sets of paired 
data show perfect positive linear cortelation. An r value of 0.0 indicates the two sets of 
paired data show no correlation. A strong correlation between the relative concentrations 
of two analytes suggests the two analytes are co-located; i.e., where one analyte is found 
at a relatively elevated concentration, there is a strong probability that the other one will 
also be present at a relatively elevated concentration. This relationship in turn suggests a 
common source for both analytes, as well as a similar pattem of migration. A weaker 
relationship could suggest differential migration between two analj'tes that originated 
from the same source, multiple sources for one or both analytes, and/or one of the two 
analytes present predominantly at ambient or background concentrations. The 
correlations are summarized below: 

1 Correlation Between Concentrations of 
Zinc and Other Metals 

Metal 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Silver 
Mercury 

Value - r ^'' 
0.264454 
0.119209 
0.404159 
-0.07331 
0.775668 
0.656817 
0.273031 
0.471894 
0.048625 

1 - Pearson Product Moment Correlation Coefficient 

The strongest relationship is exhibited between the concentrations of zinc and copper, 
followed by lead, silver, and cadmium. The weakest relationship with zinc 
concentrations is demonstrated by chromium, followed by mercury and barium. These 
weak correlations suggest that the presence of chromium, barium and mercury in 
sediments is not attributable to the historic smelting operations on the Facility Area. 

Other lines of evidence also suggest that historic smelting operations are not responsible 
for the presence of these chemicals in sediments. For example, the five highest sediment 
concentrations of chromium were found in Schoenberger Creek, which is not 
hydraulically connected to the Facility Area with the second highest concentration 
detected in sample SD-22, located upstream of the outfall from the Old Cahokia 
Watershed into Schoenberger Creek (refer to Subsection 5.2.3.6). Within Rose Creek, 
the concentration of chromium in sediments was higher in the reference samples than in 
samples collected adjacent to and downstream of the Facility Area. Lastly, within the 
Engineered Drainage Ditch, the concentration of chromium in the surface and deeper 
samples from location TRC-2-S, which is located down-gradient of the West Ditch 
Outfall, is similar to that observed in the Engineered Drainage Ditch upstream of the 
West Ditch Outfall (at sample location 51-Ditch). Further, a similar pattem of increasing 
chromium concentrations with depth was observed at both locations (TRC-2-S and 51-
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Ditch) the source of the chromium at TRC-2-S is not associated with the Rose Creek 
Outfall. 

Like chromium, the concentration and general vertical distribution of barium at sample 
location TRC-2-S in the Engineered Drainage Ditch was similar to the upstream 
reference sample SD-51-Ditch, suggesting sources other than the Facility Area are 
contributing barium to this Ditch. There is a moderate correlation between the 
occurrence of barium and lead (r = 0.4319), suggesting a possible common source of 
these metals. For example, lead and barium have been found to be co-located in urban 
soils impacted by lead-based paints (OMOE, 2002). Barium was also used as an additive 
in diesel fuel (ATSDR Toxicological Profile for Barium) and the lead and barium could 
be from mnoff from areas affected by the combustion of diesel fuel. 

In addition to the weak correlation between concentrations of zinc and mercury in 
sediments, the mean mercury concentration in samples from the ditches draining the 
Facility Area (2.28 mg/Kg) is lower than the mean concentration of mercury in samples 
from Rose Creek up-gradient of the Site (SD-04, and RSDl through RSD4; an arithmetic 
mean of 2.75 mg/kg), suggesting historic Facility Area operations are not the source of 
mercury to sediments in the area. Elevated levels of mercury in sediment samples in the 
vicinity of the Site may also be attributable to power plant and motor vehicle emissions. 
There are five coal fired power plants in the greater metropolitan St. Louis area. A U.S. 
EPA study on motor vehicle mercury emissions provided evidence of a mobile source 
contribution of enviroimnental mercury (U.S. EPA 2004). 

Thus, the sediment data strongly suggest that barium, chromium, and mercury are not 
present within sediments of drainage ways and aquatic habitats downstream of the 
Facility Area as a result of historic smelting operations. Even so, to be conservative, 
these three metals were not eliminated from the list of COPECs for the BERA, and are 
evaluated herein. 

5.1.1.2 Surface water Chemistry 

Total and/or dissolved concentrations of barium, cadmium, chromium, lead, mercury, 
selenium, silver, and zinc exceeded the conservative screening level ESLs for surface 
water in at least one sample (Table 4-1). Consequently, these metals are selected as the 
COPECs for surface water. Note however, that the comparison to ESLs to select 
COPECs is very conservative because it does take into account the nature of the source of 
the source of the surface water (i.e, that many of surface waters sampled in the vicinity of 
the Site are ephemeral). A comparison of dissolved COPEC concentrations detected in 
perennial surface water features (specifically, the open water habitats and Engineered 
Drainage Ditch within the Cahokia Creek Watershed, and Schoenberger Creek) to Illinois 
General Use Surface Water standards reveals no exceedence of these standards. These 
standards are not applicable to waters contained within the ephemeral drainage features at 
the Site. 
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5.1.2 Bioassays 

The results of the whole sediment bioassay are sununarized in Table 5-3, which also 
presents a description of the test sediments. The complete bioassay report is provided in 
Attachment B. Although the laboratory negative control survival was 87.5%, which 
meets the test requirement of having at least 70% survival in the control and indicates the 
results of the bioassay are valid, all seven test samples, including the upstream reference 
sample, had effectively 100 percent mortality. No test organisms (i.e., midges) survived 
in five of seven tested samples and only a single midge survived in the other two tested 
sediment samples. However, some indigenous species, mostly aquatic worms, were 
found in the test sediments at the start and at the end of the study period. 

These findings suggest that the results of the whole sediment bioassay are not likely to 
provide important information about the potential toxicity of COPECs in sediments to 
benthic macroinvertebrates for several reasons. 

• No pattem of mortality with respect to location was observed. Test organism 
mortality was consistently high regardless of their location on, or relative to, the 
Site. If Site-related COPECs were solely responsible for the observed mortality, 
greater survival would have been expected in reference locations or more 
downstream, less potentially affected locations. Such a pattem was not observed. 

• No pattem of mortality with respect to COPEC concentrations was observed. As 
with location, if Site-related COPECs were primarily responsible for the mortality 
of test organisms, mortality would be expected to vary with varying COPEC 
concentration; low mortality would be expected at locations with low COPEC 
concentrations and high mortality at locations with elevated COPEC 
concentrations. Such a dose-response relationship was not observed. Test 
organism mortality was high over zinc concentrations ranging from 750 mg/kg to 
35,000 mg/kg; lead concentrations ranging from 70 mg/kg to 3300 mg/kg; and 
cadmium concentrations ranging from 19 mg/kg to 460 mg/kg. The absence of 
any pattem of mortality with varying COPEC concentrations may be indicative of 
the presence of some other, more important stressor in the sediments (or an issue 
with the test conditions). 

• Nearly all of the mortality of test organisms occurred within the first 24 hours of 
the test. This suggests some characteristic of the test conditions may have 
severely affected the test organisms. One observation suggesting that some 
characteristic of the test conditions (and not the tested sediments) may be the 
cause of the observed mortality is that native organisms contained in the sampled 
sediment were noted to still be alive at the termination of the test. Of course, it 
could also be that the native organisms have developed a tolerance to the 
characteristic of the sediments responsible for the observed toxicity. 
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• Another line of evidence suggesting test conditions and not COPEC 
concentrations are responsible for the observed mortality of test organisms is the 
change in several regularly monitored test parameters. Standard test protocols 
recommend that the hardness, pH, alkalinity, and ammonia in the overlying water 
within the treatments should not vary by more than 50% over the test duration. 
However, significant variability between startup and final concentrations was 
recorded for ammonia, which decreased by up to 426% in all the overlying water 
samples for the respective sediment over time, with the exception of SD-13, 
where it increased by a factor of three. The startup and end ammonia 
concentrations were higher in the test sediments (1.0 to 5.8 mg/L) than in the lab 
control (0.72 mg/L), except for the Day 0 ammonia concentration was lower at 
SD-13 (0.42 mg/L). Thus, conditions in the test vessels, not related to COPEC 
concentrations, could be responsible for the observed mortality. 

While the presence of COPECs in sediments cannot be mled out as a contributing factor 
to the mortality of test organisms in the sediment bioassay, the above observations 
suggest that some other factor associated with either the sediments or with the test 
conditions had a greater effect on the survival of the test organisms. This is an important 
observation because it means that the whole sediment bioassay results cannot be used as a 
line of evidence to determine whether the COPECs are adversely affecting the aquatic 
environment. Fortunately, two other Site-specific lines of evidence are available. One is 
the comparison of measured macroinvertebrate tissue concentrations to allowable tissue 
concentrations. The second is the benthic macroinvertebrate community evaluation. Each 
of these is described below. Further interpretation of the results of the bioassay test is 
presented in Subsection 6.1.2. 

5.1.3 Tissue Residue Studies 

The results of the chemical analyses of benthic and plant tissue are provided in Table 5-4 
and Table 5-5, respectively. 

5.1.3.1 Macroinvertebrates 

Arsenic, barium, cadmium, chromium, lead, mercury, selenium, and zinc were detected 
in benthic tissue samples. Mercury was only detected at the control location, BT-SD-
001. These metals were also detected in co-located sediment chemistry samples. To 
evaluate the bioavailablity of metals in sediments to benthic macroinvertebrates, 
regression analyses were performed comparing the primary COPECs (i.e., cadmium, lead 
and zinc) in benthic invertebrate tissue to metals in co-located sediment. A positive and 
statistically significant regression coefficient is an indicator that the concentration of 
metals in tissue is related to the concentration of metals in sediment, i.e., that metals in 
sediment are bioavailable to macroinvertebrates. The regressions for cadmium, lead and 
zinc were highly significant (i.e, R^ = 0.8066; p-value = 0.00042 for cadmium; R̂  = 
0.6149; p-value = 0.00725 for lead; R^ = 0.759; p-value = 0.00121 for zinc. Figure 5,) 
suggesting these metals are bioavailable. However, they are substantially less 
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bioavailable than reported at other sites. The slope of the regression line (which is 
equivalent to the biota sediment accumulation factor (BSAF)) is 0.00393 for cadmium, 
0.00121 for lead, and 0.00355 for zinc. This means that macroinvertebrate tissue 
concentrations are about 250, 800 and 280 times lower than sediment concentrations of 
cadmium, lead and zinc, respectively. The Site-specific BSAFs are about 10, 65 and 235 
times lower than median BSAFs reported in the literature for cadmium (median BSAF of 
0.0459), lead (median BSAF of 0.08) and zinc (median BSAF of 0.84), respectively 
(BJC, 1998). 

5.1.3.1 Wetland Plants 

Barium, cadmium, chromium, lead, selenium and zinc were detected in plant tissue. 
These metals were also detected in co-located sediment samples, except selenium was not 
detected in SD-16. Arsenic, mercury, and silver were not detected in plant tissue though 
they were detected in sediment. The concentrations of cadmium, lead, selenium, and zinc 
were elevated in relation to the reference tissue sample. 

The concentrations of metals in plant tissue were lower than corresponding sediment 
concentrations (except for cadmium at SD-16, Table 5-5). Though regression analyses 
was not performed for plants due to the limited number of samples (two investigative and 
one reference), simple comparison of the range of metals concentrations in sediment 
locations where plant tissue was also collected provides some information about 
bioavailability of metals to plants and the affect of metals in sediments on the metals 
concentration in plants. It appears that concentrations of barium, cadmium and lead in 
plants are independent of sediment concentration because plant tissue concentrations 
remain about the same even though sediment concentrations varied substantially. The 
concentration of zinc in plants appears to be affected by the concentration of zinc in 
sediments. The affect of the concentrations of arsenic, chromium, mercury, selenium and 
silver in sediment on their respective plant tissue concentrations could not be determined 
because sediment and tissue concentrations were about the same at the two sampling 
locations with co-located sediment and tissue data. Given the limited number of co-
located plant tissue and sediment samples, these observations need to be viewed as 
preliminary. Further, the plant tissue sampling effort was highly skewed towards plant 
specimens exhibiting overt signs of stress, which included chlorosis, malformed leaves, 
and leaf necrosis and it is unclear whether these findings would apply to plants in areas 
without obvious signs of stress. Nevertheless, the available data suggest that of the 
smelter-related heavy metals, only zinc is bioavailable to plants and that cadmium and 
lead may not be. 

5.1.4 Community Studies 

The ecological investigation included collection of aquatic macroinvertebrates and 
wetland plants for analysis of community health. The complete macroinvertebrate and 
plant community study reports are provided in Attachment C and D. 
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5.1.4.1 Macroinvertebrates 

Several variables in combination are effective in characterizing benthic community 
stmcture (EPA, 1992b): numbers of taxa, numerical dominance, total abundance, ad 
percentage composition of major taxonomic groups (e.g., oligochaetes, chironomids, and 
other major insect groups). Aquatic macroinvertebrates for community assessment 
analysis were generally identified to the family level in the field. Thirty taxa were 
identified for the area waterways (Table 5-6). Fourteen of the 30 identified families have 
species that are air breathers, and thus provide limited information for a biological 
assessment of the aquatic macro-invertebrate communities. The lowest number of 
organisms and number of taxa were found at sampling location SD-34, which is at the 
edge of the open water habitat downstream from the West Ditch #1 outfall. The highest 
number of organisms and number of taxa were found in the sample locations in 
Schoenberger Creek (SD-22, SD-36, and SD-37). The lowest MBI and TBI indices were 
found in Rose Creek, downstream of the Facility Area at location SD-13. A lower index 
indicates less organic pollution. The indices at SD-13 was 6, which represents fair water 
quality, while the indices for the sample collected from Rose Creek at the East Ditch #1 
discharge ranged from 6.94 to 7.29 indicating fairly poor water quality. Schoenberger 
Creek also had fairly poor water quality (TBI = 6.9-7.0, Table 5-6) even it has not 
hydrological connection to the ditches on the Facility Area and had the highest number of 
organisms and taxa. 

5.1.4.2 Wetland Plant Community 

The heterogeneous nature of the Old Cahokia Creek wetland complex and unknown 
disturbance histories of the survey areas precluded establishing sample locations with 
uniform plant community characteristics. The sampling areas were selected to represent 
semi-open to open herbaceous or shmb-scmb wetland corrmiunity types characteristic of 
disturbed stormwater outfalls. The wetland plant community field surveys focused on 
measurement of species richness and dominance, and percent cover. Samples were taken 
from discharge locations within the wetland complex and from a reference site within the 
wetland complex to evaluate the potential for adverse effects. The highest total number of 
species was found in Plot #2 from the Rose Creek outfall sample location, though the 
highest number of native species was found in Plot #2 from the Reference area sample 
location. In general, all of the plant communities surveyed were dominated by 
disturbance tolerant or mderal (weedy and adventive) species characteristic of highly 
altered natural environments. 

5.2 CHARACTERIZATION OF EFFECTS 

Often several lines of evidence are needed to evaluate whether chemicals from a site are 
potentially affecting the assessment endpoint(s). The BERA Work Plan identified a triad 
approach (i.e., sediment/surface water chemistry, bioassay testing, and community 
surveys and tissue sampling) for assessing the potential for adverse ecological effects 
on the aquatic habitats at the Site. The following subsections provide an assessment of 
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potential exposure to the aquatic habitats, following the three elements of the triad 
approach. 

5.2.1 Sediment and Surface Water Chemistry 

One line of evidence used to assess potential impacts to transient aquatic receptors is the 
comparison of chemical data to sediment and surface water screening criteria. Note that 
the sediment and surface water screening criteria described herein were developed for 
sediments lying below surface water the majority of the time where the surface water is 
capable or should be capable of providing for an aquatic biota habitat. The drainage 
ditches within the Facility Area and Rose Creek and Rose Creek outfall are ephemeral, 
channelized drainage features. The West Ditch outfall drains to a small wet meadow and 
marshland area located north of Collinsville Road. The Rose Creek Outfall drains to a 
scour channel that drains to a wetlands area located south of the historic location of the 
Engineered Drainage Ditch. All of the surface water features investigated as part of this 
BERA have been physically altered and provide limited aquatic habitat. Thus, 
comparison of chemical concentrations in Facility Area drainage features to sediment and 
surface water screening criteria, which are applicable to tme surface waters rather than 
ephemeral drainage features, is a conservative evaluation of potential aquatic life impacts 
within the Facility Area drainage features and downstream surface waters. The main 
purpose of the comparison to screening criteria is to provide an understanding of the 
spatial extent and concentration trends of smelter-related COPECs within the aquatic 
features on and downgradient of the Facility Area. 

5.2.1.1 Sediment 

Mean probable effect concentration quotients (PEC-Q) provide a means by which the 
potential toxicity of mixtures of chemicals present in sediments can be compared between 
sample locations within a given area or a site. Mean PEC-Q were calculated for each 
sample location to identify segments of the Facility Area ditches and hydraulically 
cormected water bodies that have higher versus lower overall metals concentrations, 
which would also suggest a higher or lower potential for aquatic toxicity. 

Consensus-based sediment quality guidelines (SQGs) (MacDonald et al. 2000a) represent 
the geometric mean of published SQGs from a variety of sources. These SQGs are called 
Probable Effect Concentrations (PECs) and threshold effect concentrations (TECs). 
TECs are intended to identify chemical concentrations below which harmful effects on 
sediment-dwelling organisms are not expected. Given the conservative nature of the 
derivation of TECs, in most situations, no toxicity is observed when concentrations of a 
chemical are below its respective TEC. PECs are intended to identify chemical 
concentrations above which harmful effects on sediment-dwelling organisms are 
expected to occur more often than not. However, practical application of PECs has found 
that exceedence of a PEC by one or more chemicals does not mean a sediment will pose 
potential toxicity in many situations. The lack of toxicity when a PEC is exceeded may 
occur for many reasons, including the presence of confounding chemicals in the 
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derivation of SQGs used to establish the PECs and the use of spiked sediments to 
estimate toxicity of a chemical rather than testing natural sediment in which 
bioavailability of a chemical may be greatly reduced, as appears to be the case at this 
Site. 

Mean PEC-Qs for metals at this Site were estimated using methods adopted from 
Ingersoll et al. (2000, 2001). In the case of metals, a mean PEC-Q is calculated by 
summing the PEC-Q for the individual metals and dividing by the total number of metals. 
Mercury is not included in the PEC-Q metals calculations (Ingersoll et al. (2000). 
Ingersoll et al. (2000) observed an overall increase in the incidence of toxicity with an 
increase in the mean quotients in toxicity tests, and that there is a consistent increase in 
the toxicity at a mean quotient of > 0.5. For the 10-day Chironomus tentans test, there 
was a 20% incidence of toxicity at mean quotients of <0.1 increasing to a 64% incidence 
of toxicity at mean quotients of >5.0 (Ingersoll et al, 2000). The finding of only 64% 
incidence of toxicity in sediment with PEC-Qs exceeding 5 is indicative of the 
conservative nature of the SQGs used to derive the consensus-based PECs and why mean 
PEC-Q of greater than 1.0 does not mean that toxicity in such sediments is more probable 
than not. 

The greatest value of PEC-Qs is to provide a common basis for comparing the potential 
for different water bodies at a particular site to pose a potential risk to benthic 
macroinvertebrates. Sediment with higher mean PEC-Qs would be expected to have a 
greater potential to pose a risk to benthic macroinvertebrates than sediments with a lower 
mean PEC-Q. The trends in PEC-Qs in the Facility Area drainage features and 
hydraulically connected water bodies are discussed in Section 6.1.1. 

5.2.1.2 Surface Water 

Evaluation of surface water chemistry is performed by comparing dissolved chemical 
concentrations in surface water to acute and chronic general use water quality standards 
for protection of aquatic organisms developed by EPA and presented in Subpart B, 35 
Illinois Administrative Code (lAC) Part 302.208. Many of the surface water samples 
were collected in drainage features which are ephemeral in nature, including the Facility 
Area ditches. Rose Creek and the Rose Creek Outfall. Surface water samples from these 
areas were collected from very shallow, isolated and stagnant pools of water, many of 
which were found to hold no standing water at other parts of the year. Due to their 
ephemeral natures, COPEC concentrations in water within the Facility Area ditches and 
Rose Creek are not relevant to these standards. However, all surface water data collected 
from the Site was compared to these standards to provide a conservative evaluation of 
potential risks to aquatic life and to provide an understanding of the spatial extent and 
concentration trends of smelter-related COPECs within the aquatic features on and 
downgradient of the Facility Area. 
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For the metals that have water quality based standards dependent upon hardness, the 
chronic water quality standard was calculated using the hardness of the water body at the 
time the metals sample was collected. Comparison to the acute standard (AS) values is 
most applicable to single grab sample results. The acute and chronic aquatic life 
standards in 35 LAC 302.208(f) are identical to data presented by USEPA within the 
National Recommended Water Quality Criteria: 2002 document (USEPA, 2002) for 
protection of aquatic life. 

The trends in surface water quality criteria exceedances, which in turn would suggest a 
lower or higher potential for aquatic life impacts in the Facility Area drainages and 
hydraulically connected water bodies are discussed in Section 6.1.1. 

5.2.2 Bioassays 

Whole sediment toxicity tests (or bioassays) are used to directly evaluate the 
bioavailability and toxicity of chemicals and other stressors in sediment to selected test 
organisms (EPA, 1997). Benthic organisms were exposed to Site sediment in order to 
evaluate the effects of the sediment on the survival and growth of these organisms. As 
described in EPA (2000), the performance of bioassay test organisms in the negative 
(laboratory) control is used to judge the acceptability of the bioassay, and a reference 
sediment is used to evaluate performance of the organisms in the investigative sediments. 
Testing of a reference sediment provides a site-specific basis for evaluating toxicity. If 
survival and/or growth in site sediments are significantly different from the reference 
sediment, then the site sediments are general considered to have the potential to pose 
toxicity to benthic macroinvertebrates. Testing of the negative control is used as a 
measure of test acceptability, evidence of test organism health, and a basis for 
interpreting data obtained from the test sediments. If the organisms in the negative 
control do not meet performance criteria (i.e., having at least 70% survival in the control), 
the results of the investigative sediments are considered questionable because it suggests 
that the test organisms may not have been healthy or that some aspect of the test 
conditions in the laboratory was faulty. If survival is low in the reference sediments, that 
often indicates that some stressor other than the stressor being investigate at a site may be 
present in native sediments and be responsible for any observed mortality in test 
sediments. 

For the whole sediment bioassays described herein, one of the field samples, CT-SD-01, 
was originally designated as a reference location, and is identified as such in the test 
report. Sediment chemistry from this location suggests that even though this sample was 
collected from upstream of the Facility Area, it contains elevated concentrations of some 
COPECs. If the COPECs present in the sample are not related to the Site, then the 
reference sediments are representative of background conditions and are appropriate to 
use as a reference. 
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The results of the benthic bioassays are summarized in Table 5-3, which also presents a 
description of the test sediments. The results of the bioassay evaluation, including a 
discussion on the potential for adverse effects on benthic organisms, are provided in 
Section 6.1.2. 

5.2.3 Tissue Studies 

The ecological investigation included collection of aquatic macroinvertebrates and 
wetland plants for analysis of body burdens of specific heavy metals. The presence of 
COPECs in tissue may be evidence of exposure to bioavailable Site-related COPECs in 
sediments. However, it may also simply be evidence of exposure to background 
concentrations of metals. Moreover, the mere detection of COPECs in tissue does not 
indicate that a risk is present. To evaluate whether tissue concentrations have the 
potential to pose a risk, tissue concentrations are compared to tissue effects 
concentrations available in the literature. Sources of tissue residue effect data include: 

• U.S. Army Corps of Engineers/U.S. Envirorunental Protection Agency 
Environmental Residue-Effects Database (ERED). 
http://el.erdc.usace.armv.mil/ered/ 

• Trace Elements in Soils and Plants. Kabata-Pendias and Pendias (1992). 

The ERED database is a compilation of data, taken from the literature, where biological 
effects (e.g., reduced survival, growth, etc.) and tissue chemical concentrations were 
simultaneously measured in the same organism. The database contains information on a 
broad range of biological effects caused by the presence of a particular chemical in the 
tissue of an organism, from the induction of particular enzymes or enzyme systems to 
whole-organism effects on survival, growth, or reproduction. Currently, the database is 
limited to those instances where biological effects observed in an organism are linked to a 
specific chemical within its tissues. The ERED database was searched for COPEC 
effects on benthic invertebrates, focusing on whole body residues for juveniles and 
adults. Both no effect and effect residue values were selected from the ERED database 
based on the similarity of the test species and the target species (i.e., benthic 
macroinvertebrates) and based on the endpoints of survival, mortality, growth or 
reproduction. The no effect residue value is the highest no observable effect 
concentration (NOED) (but not exceeding an effect dose) and the effect residue value is 
the lowest observable effect concentration dose (LOED) or the effective dose to 20% or 
less of the test species (ED-20). The database search results for benthic organisms are 
summarized in Table 6-3. The complete database search results are provided in 
Attachment E. 

For plants, only about ten trace elements are known to be essential for all plants. Ranges 
of trace element concentrations and classification of their concentrations in mature leaf 
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tissue were obtained from Kabata-Pendias and Pendias (1992). Classifications include 
deficient, sufficient or normal, excessive or toxic, and tolerable in agronomic crops. 
Plant tissue data collected at the Site were compared to these tissue concentration ranges 
(Table 5-5). 

The results of the tissue comparison, including a discussion of the potential for adverse 
effects on benthic organisms and plants, are provided in Section 6.1.3. 

5.2.4 Community Studies 

Population/corrununity evaluations, or biological field surveys, are the most direct and 
Site-specific way of evaluating the potential for adverse ecological effects because they 
are based on the organisms present at a site and are integrate all potential pathways of 
exposure (direct contact and ingestion of food, where applicable) and account for any 
factors that may mitigate or enhance the potential toxicity of the chemicals being 
investigated. Given the importance and relevance of community studies, both the benthic 
macroinvertebrate and plant communities in the vicinity of the Site were evaluated. 

5.2.4.1 Macroinvertebrates 

The benthic macroinvertebrate family-level data collected from the Site provide a direct 
measure of the health of the benthic communities at the investigated locations. The taxa 
lists were developed based on qualitative sampling, with a frequency of occurrence 
estimated for the sampled taxa at the time of collection. This information is appropriate 
for developing semi-quantitative assessments of the benthic communities. Note that the 
lack of flow and ephemeral nature of the waterways in the Site area restricts the benthic 
conmiunity evaluation to one only those portions of the Facility Area ditches and 
surrounding waterways where water was present. The evaluation of the indices 
calculated for this Site in relation to indices for other aquatic habitats provides a 
conservative evaluation of potential aquatic life risks. 

NRC developed Macroinvertebrate Biotic Index (MBI) values for the sampled locations 
associated with the Facility Area using a system similar to that used by lEPA. lEPA uses 
an MBI metric as a measure of organic, oxygen-depriving pollution in stream 
environments. The EEPA has used the MBI for stream assessments since 1983 (Water 
Monitoring Strategy 2002-2006, August 2002). In utilizing an MBI, the lEPA applies the 
Hilsenhoff Biotic Index (HBI, Hilsenhoff, 1982, 1987, 1988) which has been refined for 
use on the taxonomic family level. This procedure, developed by Hilsenhoff (1982, 
1988) for Wisconsin streams, is a semi-quantitative assessment of organic, oxygen-
depleting pollution of flowing waters. The HBI system assigns a tolerance value (of low 
oxygen and high organic waste levels) to aquatic arthropod species found in flowing 
waters. A higher HBI value, on a scale of 0 to 10, indicates a higher tolerance of low 
dissolved oxygen and high organic pollution conditions. 

36 



Old American Zinc Plant Site 
Baseline Ecological Risk Assessment 

Revision: 0 
August 2008 

Implementing the HBI system initially required counting organisms to a 100-count, a 
semi-quantitative analysis. The HBI count has since been modified to count a maximum 
of ten organisms of each encountered taxon. This approach limits bias due to dominance 
effects of one or two species in a sample (Hilsenhoff, 1998). Using the maximum ten-
count per taxon, NRC developed MBI values for all of the benthic sampling locations 
associated with the Site, including East Ditch # 2, which is based on a very limited 
sampling effort as the location became desiccated before a full sampling effort could be 
performed (Table 5-7). The MBI was the only semi-quantitative metric developed for the 
benthic community analysis. The MBI values developed for the Site can be used to 
compare the sampling locations with each other, but their use is somewhat limited in that 
the MBI was developed as a measure of benthic conmiunity response to oxygen-depleting 
organic wastes (e.g., high biochemical oxygen demand materials) in flowing waters. 
Table 5-7 also shows the results of applying the MBI tolerance values for aquatic 
macroinvertebrate families based solely on organism presence. This approach is a 
qualitative assessment, resulting in Tolerance Biotic Index (TBI) values, used by the 
Wisconsin Department of Natural Resources (Lillie and Schlesser, 1994). The TBI is the 
average tolerance value for the taxa-assigned tolerance values in a sample. The MBI 
(lEPA, 2002) and TBI (Lillie and Schlesser, 1994) are calculated as follows: 

MBI = Initi)/N 
Where: 
ni = number of individuals in each listed taxo 
Ti = tolerance rating for each listed taxon 
N = total number of listed organisms counted 

TBI = =Xti/T 

Where: 
Ti = tolerance value for each listed taxon 
T = number of listed taxa in the sample 

Other qualitative metrics were also applied to the benthic community data including taxa 
richness (number of identified taxa in a sample). Community Similarity Index, Jaccard's 
Coefficient of Community, and Community Loss Index (CLI). The Community 
Similarity (S) Index (EPA 1990) is used to determine whether shifts in community 
assemblages have occurred along a stream gradient or above and below a potential source 
of a stressor. It is expressed as a percentage. The higher the percentage Index of 
Similarity value, the greater the similarity between the benthic community at the 
reference site and the study site. The Jaccard Coefficient of Community (EPA 1990) 
measures the degree of similarity in taxonomic composition between two stations in 
terms of taxa presence or absence and discriminates between highly similar collections. 
Coefficient values, ranging from 0 to 1.0, increase as the degree of similarity with the 
reference station increases. The CLI is a measure of the differences of taxa occurring in 
the benthic communities in a waterway from a reference condition, typically an upstream 
location. A CLI value of zero indicates no loss of taxa in the downstream benthic 
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community compared to that of the reference location. The upper end of the CLI range is 
open-ended (infinity), indicating complete loss of common taxa between the sampled 
benthic conmiunity and the reference community. These coefficients are calculated as 
follows: 

Jaccard's Coefficient = C / A-i-B-C 
Community Similarity Index (S) = 2C /(A+B) 

CLI = (A-C)/B 
Where: 

A = number of taxa in sample 1 or reference station. 
B = number of taxa in sample 2 or comparison station 
C = number of taxa common to both samples 

The community assessment indices and equations are presented in Table 5-6 and Table 5-
7 and in Attachment C. A discussion on the potential for adverse effects on the benthic 
community, based on these indices, is provided in Section 6.1.4.2. 

5.2.4.2 Wetland Plant Community Study 

The Floristic Quality Assessment Index (FQAI) is a vegetative community index based on 
the method developed for the Chicago region by Wilhelm and Ladd (1988). This index is 
capable of measuring ecosystem condition because it assigns a repeatable and 
quantitative value to vegetation community composition (EPA, 2002a). Two NRC 
scientists completed an inventory of the plant species present within each releve plot and 
assigned appropriate coefficient of conservatism (CC) to each species for purposes of 
developing the FQAI. Individual CC values were taken from Taft and others (1997), 
which provide values that more adequately reflect species characteristics outside the 
Chicago Region. The density and percent cover for each dominant species was also 
recorded for each releve plot. For woody and some larger herbaceous species, these 
measurements were taken directly from the 100 m^ plots. However, to develop estimates 
for smaller or more abundant herbaceous plants (e.g., Amarathus retroflexus), one or 
more Im x Im nested quadrats were sampled in "average" conditions within each releve. 

A FQAI for each sample location was developed using the formula: 

Native Floristic Quality Index (FQI) = Mean C( VN) 

Where: 

MeanC = ICoefficients of CC/N 
CC = coefficients of conservatism for individual species 
N = native species richness. 
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Total mean C and a total FQI score was also developed for each sample location using 
total species richness (native plus non-native species), where non-native species were 
assigned CC values of zero. Theses measure often better reflects the actual integrity of a 
site than simply using native species for the FQAI analysis (Taft and others 2006). The 
native species richness for each community was also calculated by dividing the number 
of native species by the total number species within each sample (Table 5-8 and 
Attachment D). In general, sites with an FQI value greater than 35 are at least regionally 
noteworthy natural areas. If the mean C is 3.5 or higher and/or the FQI registers in the 
middle thirties or higher, it is relatively certain that there is significant native character at 
a site to be important in terms of a regional natural area perspective. 

The field survey data was used to develop a FQAI for each sample location. This 
community assessment index is used to evaluate the results of the plant community study; 
a discussion on the potential for adverse effects on the wetland plant community is 
provided in Section 6.1.4.2. 
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6.0 RISK CHARACTERIZATION 

Risk characterization (Step 7) is the final step of the BERA process and includes two 
major components: risk estimation and risk description. Risk characterization combines 
the results of the studies performed to produce an estimate of the potential ecological risk 
and describe that potential risk in terms of extent, whether potential risk is expected to 
change in the future, how long might elevated concentrations of COPECs are likely to 
remain, and whether natural recovery is likely to occur if no action is taken. 

6.1 RISK ESTIMATION 

The risk estimation section describes how the lines of evidence that comprise the 
sediment Triad approach (i.e., sediment chemistry, whole sediment toxicity test/benthic 
invertebrate tissue measurement, community survey) are integrated to draw conclusions 
about potential risk. The lines of evidence used in this BERA to characterize potential 
risk to aquatic biota: 

• Comparing measured COPEC concentrations in sediment and surface water to 
generic (not Site-specific) and conservative screening levels; 

• Comparing results of whole sediment toxicity tests of Site sediments to reference 
sediments; 

• Comparing COPEC concentrations in benthic macroinvertebrate tissue to COPEC 
concentrations in tissues from a reference location and to tissue concentrations 
and to allowable tissue benchmarks derived from the literature; and, 

• Comparing the benthic invertebrate and wetland plant communities potentially 
affected by Site-related COPECs to benthic invertebrate and wetland plant 
communities at an unaffected reference location. 

6.1.1 Sediment and Surface Water Chemistry 

Sediment 

The sediment chemistry data at each sample location has been assessed through the use of 
the mean PEC-Q, which is a conservative measure of the potential for COPECs in 
sediment to pose a risk to benthic macroinvertebrates (Table 6-1; Attachment F). The 
trends in PEC-Qs, which in tum would suggest a lower or higher potential for benthic 
community impacts in the Facility Area drainage features and hydraulically coimected 
water bodies, are discussed in this subsection. As previously discussed, the mean PEC-Q 
is best used to evaluate the relative potential of sediments in different portions of the Site 
water bodies to pose a potential risk. Comparisons of mean PEC-Qs from different 
sample locations from the same site allows for an assessment in overall changes or trends 
in potential sediment toxicity. As discussed above, mean PEC-Qs cannot be used to 
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determine whether a particular sediment is toxic or not, s described by MacDonald et al. 
2000a and Ingersoll et al. (2000). Evidence of PEC-Qs not being predictive is the finding 
of several reference sediment samples with PEC-Qs that would suggest 100 percent 
mortality of the macroinvertebrate fauna even though direct observation of these 
locations indicates the presence of viable populations of macroinvertebrates. 

The mean PEC-Q for the drainage ditches within the Facility Area range from 2.6 in East 
Ditch #2 (SD-02) to 72.4 in West Ditch #1 (SD-25) (Table 6-1; Figure 6). The highest 
mean PEC-Q within Rose Creek was adjacent to the Facility Area at SD-08 (32.2) and 
the lowest mean PEC-Q was downstream of the Facility Area at SD-12 (2.4). The 
primary COPECs contributing to the elevated mean PEC-Q were cadmium, lead and zinc. 
Silver and mercury are not included in the mean PEC-Q, though concentrations of these 
metals had high individual PEC-Q at several drainage ditch locations. 

Upstream of the Facility Area, the mean PEC-Q in Rose Creek ranged from 1.3 to 4.1, 
with cadmium, lead, zinc and mercury having high individual PEC-Q in several upstream 
samples suggesting that the area-wide concentration of several COPECs is elevated due 
to numerous sources and the Facility Area is not the only contributor. 

At the Rose Creek Outfall, mean PEC-Q values ranged from 0.24 at SD-16 to 52.2 at 
TRC2-S. Transect sample TRC2-S was collected within the engineered drainage system 
downstream of the outfall; however, elevated mean PEC-Q values (4.97 - 13.86) were 
also calculated for the upstream sample (SD-51) within this engineered drainage system. 
Arsenic, cadmium, copper, lead, mercury, silver, and zinc had high individual PEC-Q at 
all sampling depths (0-6", 8-10", 12-14") at TRC2-S, with the highest mean PEC-Q at the 
intermediate depth interval. These same COPECs had high individual PEC-Q in the 
upstream sample (SD-51) within the engineered drainage system, suggesting that another 
source is contributing to the contamination within this system. Sample TRC2-S1, 
collected downstream of the outfall before reaching the engineered drainage system, had 
a mean PEC-Q of 15.2, which is comparable to the PEC-Q values in the engineered 
drainage system upstream sample (SD-51). Cadmium, lead, silver, and zinc had high 
individual PEC-Q in transect sample TRC-Sl; just as high individual PEC-Q were found 
for these metals in upstream sample SD-51. 

Remaining samples collected within the Rose Creek outfall area (SD-14 through SD-18) 
had a maximum mean PEC-Q of 1.8. This value is similar to the PEC-Q values for other 
watershed reference sample (e.g., SD-50 in Old Cahokia Creek, and transect sample 
TRC-3-S). Reference samples for this area had mean PEC-Q ranging from 1.2 to 3.0, 
with cadmium and zinc as the primary contaminants. The Rose Creek outfall is also 
ephemeral, though it drains into the larger Old Cahokia wetland complex. 

Many of the transect samples in the westem portion of the Old Cahokia Watershed of the 
wetland complex were collected within open water features. A review of historic aerial 
photographs shows that the water bodies are borrow pits, probably dug to provide cover 
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for the landfill. Samples collected within the impoundments had low mean PEC-Q (0.03 
to 0.83). These samples are not considered to be representative of background levels 
within the wetland complex because the areas were excavated. The bottom sediments in 
the impoundments would be characteristic of deeper soils within this area. Furthermore, 
they tend to be more hydraulically isolated from other surface water drainage features 
and associated wetlands, and thus not as prone to influences from other sources of heavy 
metals within the vicinity of the Site. 

At the West Ditch Outfall, the mean PEC-Q ranged from 0.64 at SD-33 to 34.9 at SD-34. 
Cadmium and zinc had the highest individual PEC-Q while lead and copper also had 
elevated individual PEC-Q in several samples from the West Ditch outfall area. Of note, 
the arsenic concentrations in the West Ditch Outfall samples ranged from 4.6 mg/kg to 25 
mg/kg, which is similar to the State of Illinois (35 LAC Part 742) background 
concentration for arsenic in soil (13 mg/kg) and is considerably less than the arsenic 
concentrations (8.5 to 130 mg/kg) measured in the drainage ditches on the Facility Area. 
Other sources of heavy metals have impacted the wetland complex around the West 
Ditch Outfall, including illegal dumping, automobile emissions, roadway runoff, coal-
fired power plants, and spent shot from waterfowl hunting. Reference samples were 
collected throughout the wetland complex, from areas considered to be upgradient or a 
considerable distance from the outfall so as to not be hydraulically impacted by the 
outfall. The general fiow of water through this wetlands complex is from the northeast to 
the southwest. The locations considered to represent background include transect samples 
upgradient (north) of the outfall (TWD-IN, -IS, and -IC), transect locations on the 
opposite side of the open water from the outfall area (TWD-2N), and the transect sample 
south of the outfall but not hydraulically impacted by the outfall (TWD-3S, -3C, 3N). 
The mean PEC-Q values from the background locations ranged from 0.42 to 5.4, with 
cadmium, lead, and zinc being the primary metals contributing to the PEC-Q. The 
sample location (TWDl-S) with the highest mean PEC-Q was located upgradient (north) 
of the outfall. Thus, locations with PEC-Q up to 5.4 may be representative of ambient 
conditions within the wetland complex in the vicinity of the West Ditch outfall. The ten 
locations within the area that exceeded this PEC-Q were in close proximity of the West 
Ditch Outfall drainage swale and include SD-34, SD-38, SD-40, SD-32, SD-45, SD-46, 
SD-47, SD-48, and TWD-02-C-06, and TWD-02-S-06 (Table 6-1). 

Within Schoenberger Creek, the mean PEC-Q ranged from 0.63 at SD-36 to 2.1 at SD-
52. The mean PEC-Q in the sample collected south of Collinsville Road (SD-22) was 
1.3, which is higher than the mean PEC-Q for the samples collected near where the 
engineered drainage system discharges to the creek. The highest mean PEC-Q in 
Schoenberger Creek was measured furthest downstream at a location downgradient of the 
west boundary of the Old Cahokia Watershed, within the channelized and bermed 
Schoenberger Creek. The COPECs with individual PEC-Q values greater than 0.5 were 
chromium, lead, and zinc. The highest individual PEC-Q for chromium was 0.63 in the 
samples from the Facility Area drainage ditches, while the individual PEC-Q for 
chromium in Schoenberger Creek ranged from 0.48 at SD-36 to 5.73 at SD-52. The 
elevated chromium in Schoenberger Creek sediments suggests that some other source is 
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contributing chromium to Schoenberger Creek. The presence of COPECs in upstream 
samples suggests that impacts to Schoenberger Creek are not related to historic smelter 
operation. 

Sediment Summary 

The sediment data suggest that surface water flow from the Facility Area may have 
contributed to COPEC concentrations in downgradient aquatic drainage features and 
water bodies. The elevated mean PEC-Q suggest that the aquatic ecosystem within Rose 
Creek, within close proximity to the Rose Creek Outfall, and in close proximity to the 
West Ditch Outfall may have been impacted by smelter-related COPECs, though as 
described above, the value of a PEC-Q alone cannot be used to determine whether a 
potential risk is present or not. Other Site-specific lines of evidence are needed to make 
that assessment. Moreover, based upon the presence of the metals and elevated PEC-Qs 
in background locations not affected by the Site, it appears that other sources such as 
illegal dumping, automobile emissions, roadway mnoff, coal-fired power plants, and 
spent shot from waterfowl hunting have contributed to COPEC concentrations in 
sediments throughout the area. 

Surface Water 

Dissolved surface water concentrations were compared to acute and chronic surface 
water quality standards identified from the lEPA (Table 6-2). This comparison was done 
to assess potential impacts to the aquatic community associated with surface water and to 
evaluate trends in surface water chemistry in the Facility Area drainage features and 
downstream surface water features. Many of the surface water samples were collected in 
drainage features which are ephemeral in nature, including the Facility Area ditches. 
Rose Creek and the Rose Creek Outfall. Surface water samples from these areas were 
collected from very shallow, isolated and stagnant pools of water, many of which were 
found to hold no standing water during other parts of the year. For this reason, 
comparison of the surface water data to Illinois General Use Water Quality Standards is a 
very conservative evaluation of potential for aquatic impacts as these standards are not 
relevant to upland drainage ditches. 

As the ditches and Rose Creek which carry surface water mnoff are ephemeral, surface 
water samples were collected only at locations that possessed standing water. Surface 
water concentrations of zinc in the West Ditch #1 (SW-24) and cadmium and zinc in the 
West Ditch #2 (SW07) exceeded chronic and acute water quality criteria. The lead 
concentration in SW-7, the cadmium concentration in SW-24, and the zinc concentration 
in SW-12 and SW-43 exceeded chronic but not acute criteria. Within Rose Creek (SW-
10, SW-11, SW-13, SW-41, and SW-44), concentrations of zinc and/or cadmium 
exceeded acute criteria. At the Rose Creek Outfall into the Old Cahokia Creek watershed 
(SW-17), only the zinc concentration slightly exceeded the acute standard (Table 6-2a). 
No dissolved concentrations were measured above acute and chronic standards at the 
West Ditch #1 outfall to the Old Cahokia Creek Watershed (SW-34) or within the Old 
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Cahokia Creek watershed/wetland complex. The chronic surface water criteria for 
selenium was slightly exceeded in one sample from Schoenberger Creek (SW-36), 
though selenium was not detected in any other sample from the creek and the detected 
concentration was below the detection limit for this analyte. 

Based on the surface water chemistry study, potential risks to aquatic receptors from 
cadmium and zinc in ephemeral drainage ditches on the west side of the Facility Area and 
within the ephemeral Rose Creek and its outfall are possible. However, due to their 
ephemeral nature, comparison of COPC concentrations in surface water within the 
Facility Area ditches and Rose Creek to these standards is not appropriate. No 
exceedances of the acute General Use standards were found in the permanent water 
features in the Old Cahokia Creek wetland complex or in Schoenberger Creek. 

6.1.2 Bioassays 

Seven sediment samples and a control sediment sample were used in the 10 day whole 
sediment toxicity tests conducted using the freshwater midge, C. tentans. The laboratory 
negative control survival was 87.5%, which meets the test requirement of having at least 
70% survival in the control. However, the high mortality in sediment samples collected 
from on and adjacent to the Site, including the reference sample, and over a range of 
COPEC concentrations, suggests the presence of one or more stressors in sediments, not 
related to the Site, caused the mortality. While elevated metals in the reference sediments 
(location SD-01, Table 5-1) might suggest the location is not appropriate as a reference 
location, it was identified as being upstream of the Site at the start of the BERA, other 
indigenous species, mostly aquatic worms, were found in the test sediments at the start 
and end of the study period, and as described below, it contained a benthic community 
consistent with that found in other sediments not impacted by the Facility Area. 

As previously presented in Section 5.1.2, while the presence of Site-related COPECs in 
sediments cannot be mled out as a contributing factor to the observed mortality, the 
following observations suggest that other factors were also responsible: 

• 100% mortality was observed in sediments from location SD-36 in Schoenberger 
Creek which had a mean PEC-Q of 0.63 (less than 1.0) (Table 6-4). Given the 
conservative nature of the derivation of the PEC-Q, if Site-related metals were the 
only stressor present in sediments, little if any mortality would have been 
expected at this location; 

• No pattem of mortality with respect to metal concentrations was observed; 
mortality was observed at zinc concentrations ranging from 750 mg/kg to 35,000 
mg/kg; lead ranging from 70 mg/kg to 3300 mg/kg; and cadmium ranging from 
19 mg/kg to 460 mg/kg; 
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No pattem of mortality with respect to location was observed, the same results 
were obtained from all samples regardless of their location on the Site and the 
concentrations of COPECs within the sediments from these locations; 

• Nearly all of the mortality occurred within the first 24 hours of the test while 
native organisms contained in the sampled sediment were noted to still be alive at 
the termination of the test; and, 

• Ammonia in the overlying water within the treatments varied by up to 426% over 
the course of the test duration. This is far greater that the maximum 
recommended amount of variation of 50%. In addition, the startup and end 
ammonia concentrations were higher in the test sediments (1.0 to 5.8 mg/L) than 
in the lab control (0.72 mg/L), except for the Day 0 ammonia concentration was 
lower at SD-13 (0.42 mg/L). 

Given the inconsistencies inherent in the whole sediment bioassay results, they cannot be 
used to draw conclusions about potential risks posed by COPECs in sediment to benthic 
macroinvertebrates. Fortunately, two other Site-specific lines of evidence are available 
(tissue analysis and benthic community analysis) and are described below. 

6.1.3 Tissue Analysis 

Macro-invertebrate Tissue 

Potential risk to macro-invertebrate species inhabiting the drainage features and creeks 
was assessed by comparing COPEC concentrations measured in benthic 
macroinvertebrate tissue to tissue residue effect concentrations presented in peer 
reviewed reports (Table 6-3). Concentrations of zinc in benthic macroinvertebrate tissue 
samples collected from Rose Creek (SD-08) and at the West Ditch Outfall into the Old 
Cahokia Creek wetland complex (SD-34) exceeded the lowest observable effect 
concentration (LOEC); no other COPECs exceeded the No Observed Effects 
Concentrations (NOEC) or LOEC tissue residue levels indicating that most COPECs in 
macroinvertebrates at most sampled locations are not expected to pose a potential risk. 
This observation is consistent with the observation of native species in test sediments at 
the start and conclusion of the whole sediment bioassays. Tissue residue effect 
concentrations were not available for barium, though barium tissue concentrations were 
one to three orders of magnitude less than sediment concentrations. 

Sample Location SD-08 is located in Rose Creek, just west of the confluence with East 
Ditch #1. The next downstream sample with standing water at the time of sampling (SD-
13) was about 5800 ft downstream of SD-08 and is located east of Collinsville Road and 
east of the Rose Creek outfall into the Old Cahokia Creek wetland complex. The next 
upstream sample in the East Ditch (SD-06) is about 400 feet northeast of SD-08, south of 
East Ditch #2 confluence. Tissue concentrations were not elevated at the sample locations 
upstream (SD-06) or downstream (SD-13) of SD-08. 
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The zinc concentration in tissue at SD-34 was only slightly higher than the tissue LOEC. 
Sample SD-34 is at the edge of the open pond in Old Cahokia Creek Watershed, 
downstream of the West Ditch #1 outfall. Tissue concentrations of barium and zinc were 
elevated in relation to the furthest upstream sample in East Ditch #1, though zinc 
concentrations were lower than measured in tissue collected at SD-08. Of note is the 
presence of duck blinds located along the edge of the open water, just east and west of 
Sample Location of SW/SD-34 at the West Ditch Outfall. The ban on the use of lead 
shot for hunting waterfowl became nationwide in 1991; instead, non-toxic shot was 
approved for waterfowl hunting. Nontoxic shot is defined as any shot type that does not 
cause sickness and death when ingested by migratory birds. However, certain brands of 
non-toxic shot are approved for coatings of copper, nickel, tin, zinc, zinc chloride, and 
zinc chrome (Nontoxic Shot Regulations for Hunting Waterfowl and Coots in the U.S., 
January 2006. http://www.fws.gov/migratorybirds/issues/nontoxic shot/nontoxic.htm). 
Thus, the elevated zinc levels found in benthic macroinvertebrates may be attributed to 
waterfowl hunting within the Old Cahokia Creek watershed wetland complex. 

Based on the line of evidence developed by comparing the COPEC concentrations in 
macroinvertebrate tissues to literature derived allowable concentrations, most COPECs at 
most locations do not appear to pose a potential risk to macroinvertebrates, despite PEC-
Qs substantially greater than 1.0 or even 5.0 at several of these locations. The absence of 
toxicity is likely due to the apparently low bioavailability of metals in sediments in the 
vicinity of the Site (see discussion in Section 5.1.3.1). Indeed, the only COPEC the 
exceeded its respective allowable concentration in macroinvertebrates is zinc at two 
locations (SD-08 and SD-34) indicating that any potential adverse effects to 
macroinvertebrates appear to limited in extent and localized. 

Plant Tissue 

Potential risks to the plant conmiunity within the Old Cahokia Creek wetland complex 
was evaluated at the two discharge points of the two drainages hydraulically connected to 
the Facility Area: Rose Creek and West Ditch #1 outfalls. 

At the Rose Creek outfall, concentrations of lead, selenium, and zinc in plants were 
detected at concentrations considered to be sufficient or normal (Table 5-5). The tissue 
concentration of cadmium was above sufficient levels but was below levels considered to 
be excessive or toxic. 

At the West Ditch #1 outfall, concentrations of lead and selenium in herbaceous tissue 
samples were detected at concentrations considered to be sufficient or normal (Table 5-
5). The tissue concentration of cadmium was above sufficient levels but was below 
levels considered to be excessive or toxic. The zinc concentration at the West Ditch 
outfall was higher than in the reference sample or at the Rose Creek outfall, falling within 
the range considered being excessive. However, the measured tissue concentration of 
zinc at the West Ditch outfall is considered to be tolerable in agronomic crops. Some 
plants have the ability to hyperaccumulate zinc in their shoots. Given the high 
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concentration of zinc in sediments, the lower concentrations of zinc in tissue suggest that 
much of it is not biologically available and hyperaccumulation is not occurring, 
particularly given that the plant tissue sampling was highly biased towards individual 
specimens exhibiting overt signs of environmental stress. 

Based on the plant tissue results, no significant risks are present to the plant community 
within the Old Cahokia wetland complex. 

6.1.4 Community Studies 

Community studies are another Site-specific line of evidence used to evaluate whether 
the aquatic ecosystem is affected by smelter-related COPECs. The potential for risk is 
evaluated by comparing the benthic invertebrate and wetland plant communities in the 
aquatic envirormients on and downgradient of the Facility Area with benthic invertebrate 
and wetland plant communities at reference locations. 

6.1.4.1 Macroinvertebrates 

The results of both the MBI and the TBI indices suggest that most of the area waterways 
are oxygen-depleted. It should be noted that there are limitations to the use of the aquatic 
macroinvertebrate community results presented for this Site. Not all of the aquatic 
macroinvertebrate families identified in Table 5-6 are assigned tolerance values. 
Although some of these organisms form an appreciable part of the aquatic 
macroinvertebrate community, they are not considered in the assessment process because 
the species of these families subsist, and sometimes thrive, regardless of the oxygen-
depleting status of the habitat. In addition, the lack of flow and continuity of the 
waterways in the Site area limits the application of the benthic community indices to the 
evaluation of the Facility Area ditches and surrounding waters. The evaluation of the 
indices calculated for this Site in relation to indices for other aquatic habitats provides a 
conservative evaluation of potential aquatic life risks. 

While the taxa richness values (5 to 18) would be low for minimally stressed waterways 
(Table 5-6), the taxa identified in the benthic communities on the Facility Area and 
surrounding drainage features generally reflect stressed conditions, especially limitations 
due to low dissolved oxygen. Of the 30 taxa identified, greater than half (the three snail 
families, the nine bug families, the three beetle families, and the mosquito family) 
represent species that are considered air breathers, and are not dependent on the dissolved 
oxygen concentrations of the waterways. When looking at the set of available metrics 
presented in Table 5-6, locations SD-02, SD-34 and possibly SD-13 appear to differ from 
the others. Given that only one sweep was conducted at SD-02, the benthic community 
analysis cannot be used to evaluate the health of the benthic community at that location. 
For the remaining locations, the community appears to be stressed but not by metals. 
Sample SD-13 was collected in Rose Creek and Sample SD-34 was collected at the West 
Ditch #1 Outfall. Of all sample locations, the lowest MBI and TBI metrics were found at 
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SD-13, which suggests less pollution than at the other sampling locations. The surface 
water collected at SW-34 had the lowest dissolved oxygen reading (Table 4-2) of all 
surface water sample locations. 

Applying the Community Similarity Index (CSI) and Jaccard's Coefficient of 
Community to the Site benthic data (Table 5-7) greater similarity, as calculated by both 
indices, generally occurs among those benthic communities where the most taxa (13 to 
18) were identified. This suggests that the commonality of the locations is not so much a 
distinction of which taxa the areas will support, but rather whether the locations will 
support any benthic macroinvertebrate taxa. Benthic macroinvertebrates found at a 
sampling location are likely those taxa common to the benthic communities of the area. 
The low similarity values occur because few taxa were found at these sampling locations. 

Community loss index (CLI) values were developed for those benthic communities that 
can be considered to fall into a geographic continuum of a waterway. Because of the 
intermittent nature of Rose Creek and West Ditch # 1, there are two separate flow 
pattems that were assessed for the CLI metric: 1) East Ditch to upper Rose Creek and 2) 
Schoenberger Creek. 

For East Ditch No. 1 to upper Rose Creek, the CLI values are: 

East Ditch 1 at origin -^ East Ditch I at mouth of East Ditch 2, CLI = 0.31 
East Ditch 1 at mouth of East Ditch 2 ^ Rose Creek at mouth of East Ditch 1, CLI = 0.31 

For the Schoenberger Creek (S Cr) system, the CLI values are: 

S Cr above Collinsville Rd -^ S Cr at mouth of Engineered Ditch, CLI = 0.28 
S Cr at mouth of Engineered Ditch ^^ S Cr below Engineered Ditch, CLI = 0.54 

These values suggest little loss in benthic community diversity in the ditches and creeks 
draining the Facility Area. It should be noted that the upstream, or reference, location on 
East Ditch No. 1 lies on the Facility Area, and may be affected by former operations at 
the Facility Area. In addition, culverts connecting East Ditch #1 and East Ditch #2 were 
observed to be heavily clogged with sediment, effectively isolating the two ditches except 
under high flow conditions. Also, the upstream Schoenberger Creek location may be 
subject to ecological stresses not related to the former smelter in that it is situated 
approximately 1,000 feet downstream of a railroad yard. 

In summary, the macroinvertebrate community indices suggest that most of the area 
waterways are generally stressed, likely due to low dissolved oxygen. Regardless, most 
of the benthic community metrics suggest little loss in benthic community diversity in the 
ditches and creeks draining the Facility Area, with the possible exception of SD-34 which 
had a substantially lower number of taxa and organisms than any other location. 
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6.1.4.2 Wetland Plants 

In general, based on the wetland vegetation survey, all of the plant communities surveyed 
are dominated by disturbance tolerant or mderal (weedy and adventive) species 
characteristic of highly altered natural environments. The wetland vegetation community 
assessment is provided in Attachment D. Total FQI scores for the three releve plots at the 
West Ditch Outfall location within the Old Cahokia Watershed ranged from 4.62 to 6.93, 
with slightly higher FQI scores closer to the stormwater outfall (possibly as a result of 
microenvironments created by frequent disturbances). Total mean C values (a measure of 
the native character of the community) ranged from 1.92 to 3.3. If the mean C is 3.5 or 
higher and/or the FQI registers in the middle thirties or higher, it is relatively certain that 
there is significant native character at a site to be important in terms of a regional natural 
area perspective. 

The survey area encompasses a rather broad depositional environment that is relatively 
species poor and in many areas dominated by only a few herbaceous species such as 
redroot pigweed (Amaranthus retroflexu) and white grass (Leersia virginica) and a sparse 
cover of common buttonbush (Cephalanthus occidentalis). Overall, native species 
richness was lower in the West Ditch #1 outfall (66.7 to 76.9 percent) than in the other 
areas surveyed. Stressed vegetation (chlorosis, malformed growth) appeared to be 
contained within a relatively distinct line that may potentially correlate to the depositional 
environment of the stormwater outfall Undisturbed hardwood swamp habitat dominated 
by mature black willow (Salix nigra) and green ash (Fraxinus pennsylvanica) borders the 
survey area on the east and west, with shmb-carr and shallow marsh habitat to the north. 
These higher quality habitats suggest a natural delineation of the extent of the potentially 
impacted area around the West Ditch Outfall. 

Total FQI scores for the Rose Creek Outfall location ranged from 9.0 for the releve plot 
to 9.2 for the belt transect. Total mean C values ranged from 1.8 for the releve plot to 
2.05 for the belt transect. Overall native species richness was about 80% for the 
community. Vegetation at the belt transect survey location was predominantly a disturbed 
wet meadow, while the plant community within the releve plot appeared to be trending 
successionally from a wet meadow-sedge meadow to a hardwood swamp. Beaver activity 
was evident in the area of the releve plot, which could partially account for the disturbed, 
scmb-shrub vegetation. Both sample locations are highly disturbed by stormwater flow. 
Although Rose Creek was dry at the time of the survey, a significant amount of trash, 
coarse woody debris, and sediment deposition was evident at several locations within the 
stream channel. Virtually no vegetation was present within the charmel, which was 
scoured to a depth of two to three feet below the surtounding landscape. This stream 
downcutting has likely altered the hydrology of adjacent wetlands such as the wet 
meadow sampled within the belt transect, allowing species more characteristic of drier 
grasslands to successfully invade the plant community. Stressed vegetation (chlorosis) 
was evident within both sampling locations, although more localized and generally 
restricted to the southwest comer of the releve plot (closest to the mouth of the stream 
charmel). 

49 



Old American Zinc Plant Site 
Baseline Ecological Risk Assessment 

Revision: 0 
August 2008 

Total FQI scores and total mean C values at the Reference Area belt transect were 5.00 
and 1.67, respectively, with a native species richness of about 67 percent. In contrast, the 
Total FQI and native species richness for the plant community were higher for the releve 
plot in the Reference Area (13 and 88 percent, respectively). The mean C value for the 
releve plot Reference Area (2.56) was also slightly higher than the belt transect location. 
The Reference Area is part of a former golf course that has been restored to a large 
floodplain wetland complex consisting of emergent and wet meadow habitats. No 
obvious signs of vegetative stress were observed within the Reference Area. 

In sunmiary, all of the plant communities surveyed are dominated by disturbance tolerant 
or mderal (weedy and adventive) species characteristic of highly altered natural 
environments. None of the plant communities had mean C values of 3.5 or higher and/or 
FQI of 35 or higher, which would indicate significant native character. Stressed 
vegetation (chlorosis, malformed growth) was evident at the Rose Creek Outfall and 
West Ditch outfall transect locations, but appeared contained within a relatively distinct 
line that may potentially correlate to the depositional environment of the stormwater 
outfall. 

6.2 UNCERTAINTY ANALYSIS 

There are several sources of uncertainties associated with the ecological risk assessment 
process. The uncertainty analysis addresses the major assumptions that affect the degree 
of confidence in the estimate of risk. Knowing the uncertainties associated with the risk 
estimates aids the risk manager in making the Scientific/Management Decision at the end 
of the ecological risk assessment. General and site-specific uncertainties associated with 
this BERA include: 

• The BERA is based on available data which, based on current practice, are 
assumed to be representative of Site conditions. As the number of sampling 
points increase, the uncertainty about the tme distributions of values decreases. 
However, even with a large number of sampling locations, it is impossible to 
conclude definitively that concentrations above those measured do not exist at the 
Site. 

• Natural and anthropogenic background levels of COPECs are likely present 
in samples collected from the Site. As such. Site data were compared to 
COPEC concentrations in sediment, surface water and tissue samples 
collected from reference areas. Results of this comparison are integrated into 
the Data Analysis Step and discussed in the Risk Characterization. Because a 
limited number of reference area samples were collected, the contribution 
from background and off-Site sources was evaluated by semi-quantitatively 
comparing investigative results with reference area results. An evaluation of 
background sediment sample locations indicates elevated levels of cadmium, 
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lead, and zinc in reference areas. Concentrations of zinc as high as 4600 
mg/kg were measured in reference samples from the West Ditch Outfall 
wetland complex and concentrations of zinc were as high as 3,900 mg/kg in 
reference samples from Rose Creek. Thus, potential Site-related risks to 
aquatic receptors are over-estimated because background levels of COPECs 
are contributing to the potential risk. Anthropogenic sources of metals that may 
be contributing to the total risk include hunting, illegal dumping, automobile 
traffic, and power plant emissions. Duck blinds are located along the edge of the 
open water of the Old Cahokia Wetland Complex, just east and west of the West 
Ditch #1 outfall. Other duck blinds are present along the open water edge further 
northeast of the outfall. Active hunting was noted in the watershed complex, east 
of the sampling activity during the December 2006 sample event. While the use 
of lead shot has been harmed in the state of Illinois since the late 1970s, it is 
possible that historic shooting activity has contributed to elevated lead 
concentrations in the sediments of this watershed. In addition, the ban on the use 
of lead shot for hunting waterfowl became nationwide in 1991; instead, non-toxic 
shot was approved for waterfowl hunting. Nontoxic shot is defined as any shot 
type that does not cause sickness and death when ingested by migratory birds. 
However, certain brands of non-toxic shot are approved for coatings of copper, 
nickel, tin, zinc, zinc chloride, and zinc chrome (Nontoxic Shot Regulations for 
Hunting Waterfowl and Coots in the U.S., January 2006. 
http://www.fws.gov/migratorybirds/issues/nontoxic shot/nontoxic.htm). Thus, 
elevated lead and zinc levels may be attributed to waterfowl hunting within the 
Old Cahokia Creek watershed wetland complex. 

In 1984, lEPA removed dmms from the LaMear Dump within the Old Cahokia 
watershed wetland complex. The LaMear property is located within the Old 
Cahokia Wetland complex just north of Collinsville Road. According microfiche 
obtained the from the lEPA Bureau of Land, a total of 138 dmms containing 
copper mud, copper scale, waste oils, enamels, solvents, and sludge wastes were 
illegally dumped on the LaMear property sometime between 1972 and 1975. 
Remediation of the area was conducted between August 20 and August 30, 1984. 
A total of 138 barrels were recovered and four inches of soil was removed around 
the barrels where excess residue had accumulated. Soil and sediment samples 
collected after the removal contained cadmium at 22.4 mg/kg to 43.6 mg/kg, lead 
at 124.7 mg/kg to 512 mg/kg, and zinc at 1703 mg/kg to 2341 mg/kg. According 
to the lEPA, results for soils were "below the level thought to be harmful." Thus, 
metal concentrations in the Old Cahokia Creek wetland complex in the vicinity of 
the West Ditch Outfall may partially be attributable to historic illegal dumping. 

Coal-fired power plants are a major source of atmospheric mercury; Five coal 
fired power plants have been identified in the greater metropolitan St. Louis area. 
Elevated levels of mercury in sediment samples may partially be attributable to 
power plant emissions. 
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Ranges of concentrations of trace elements required by plants are often very close 
to the content that exerts a harmful influenced on plant metabolism, making it 
hard to make a clear division between sufficient and excessive quantities of trace 
elements in plants (Kabata-Pendias and Pendias, 1992). Thus, the potential risks 
to the plant community at the outfalls may be over or under estimated. 

The mean PEC-Q method was developed to evaluate the predictive ability of 
PECs to determine the potential toxicity of a mixture of chemicals. The PEC 
database consists of samples from freshwater ecosystems throughout North 
America, primarily from the Great Lakes and major tributaries to the Great Lakes 
containing many types of chemicals, not just metals. Application of PEC to the 
ephemeral drainages and wetland areas associated with this Site results in an 
overestimation of potential risk to benthic community. The limited ability of the 
PEC-Q method to predict toxicity at this Site is demonstrated by mean PEC-Q of 
up to 5.4 within reference areas of the Old Cahokia Watershed. 

• There are limitations to the use of the aquatic macroinvertebrate community 
results due to the families identified and the ephemeral nature of the water bodies. 
Not all of the aquatic macroinvertebrate families identified are assigned tolerance 
values. Although some of these organisms form an appreciable part of the aquatic 
macroinvertebrate community, they are not considered in the assessment process 
because the species of these families subsist, and sometimes thrive, regardless of 
the oxygen-depleting status of the habitat. Many of the aquatic bug and beetle 
species and some of the aquatic fly larvae families are air breathers, so the waters' 
dissolved oxygen concentrations will have little or no effect on the health of these 
species. Fourteen of the 30 identified taxa have species that are air breathers, and 
thus provide limited information for a biological assessment of the aquatic 
macroinvertebrate communities. Though it bears mentioning that whether an 
invertebrate is an air breather or not, may not have any effect on its sensitivity to 
metal toxicity and, thus, the presence of air breathers in the waterways around the 
Site may only be an indication of limited dissolved oxygen and not of stress 
caused by elevated levels of metals. 

6.3 RISK DESCRIPTION 

The risk description provides information to aid in interpreting the potential risks and, if 
appropriate and necessary, to identifying concentrations that are protective of the 
assessment endpoints, or conversely, above which adverse effects may be observed. The 
risk description also provides information to help the risk manager judge the likelihood 
and ecological significance of the estimated potential risks. At the completion of the risk 
characterization, a Scientific Management Decision Point (SMDP) occurs. Decisions are 
made by the risk manager conceming what future actions, if any, are to be undertaken. 
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The objective of the BERA was to determine whether smelter-related COPECs have 
adversely affected the aquatic ecosystems within the ephemeral drainage features 
draining the Facility Area and aquatic ecosystem in the immediate vicinity of the 
discharges areas within the Old Cahokia Creek Watershed. To meet this objective, 
the BERA: 

• Evaluated COPECs concentrations in sediment, surface water, and 
macroinvertebrate and wetland plant tissues; and, 

• Assessed the potential for adverse effects to ecological receptors, focusing on 
exposures to aquatic invertebrate and wetland plant communities, using sediment 
and surface water sampling, laboratory bioassays, tissue sampling, and 
community studies; 

Generally, more than one line of evidence is used to evaluate whether chemicals from a 
site are potentially affecting the assessment endpoint(s). Lines of evidence that were 
used to characterize potential risk in this BERA include: 

• Comparing measured COPEC concentrations in sediment and surface water to 
conservative screening levels; 

• Comparing results from whole sediment bioassays conducted with sediment from 
the Site with bioassays conducted with sediment from a reference location; 

• Comparing tissue metals concentrations of benthic macroinvertebrates and plants 
collected from areas potentially affected by the Facility Area to tissue 
concentrations from a reference location and to tissue concentrations from the 
literature that are reported to be allowable toxic; and, 

• Comparing the benthic invertebrate and wetland plant communities in the areas 
potentially affected by the Facility Area to the benthic invertebrate and wetland 
plant communities at reference locations. 

Table 6-4 summarizes the multiple lines of evidence for the 10 ecological sampling 
locations used to assess potential effects in the aquatic ecosystems within the ephemeral 
drainage features draining the Facility Area and the aquatic ecosystem in the 
immediate vicinity of the discharges areas within the Old Cahokia Creek Watershed. 
As noted above, because of concems about the reliability of the results of the whole 
sediment bioassays, those results are not used as a line of evidence in the risk 
characterization contained in the BERA, though the results of the bioassays are 
summarized in Table 6-4. 

Comparison of the surface water and sediment chemistry data from East Ditch #1 and #2, 
to conservative benchmarks suggests that potential adverse effects to aquatic organisms 
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may exist (Table 6-4). However, the benthic community survey shows a similar 
community throughout the Facility Area ditches that is similar to the community found in 
Schoenberger Creek which is not affected by releases from the Facility Area. In addition, 
COPEC concentrations in macroinvertebrate tissues were below NOECs and LOECs 
suggesting COPEC concentrations were not high enough to pose a potential risk. The 
absence of a potential risk is supported by the observation of native organisms in 
sediments during the bioassay. Thus, while comparison of surface water and sediment 
chemistry to conservative and generic benchmarks suggests potential impacts to the 
aquatic ecosystem in the East Ditches, all of the Site-specific lines of evidence suggest 
the absence of an effect related to COPECs, given the current characteristics of the East 
Ditches. The ditches have been altered to enhance stormwater flow on the Facility Area. 
Piles of slag and slag-like material are present along the banks of the ditches. Overall, 
given the physical characteristics and ephemeral conditions of the Facility Area ditches, 
the aquatic communities would likely change little if the metals were removed from the 
systems. 

As with the East Ditches, comparison of the surface water and sediment chemistry data 
from Rose Creek to conservative benchmarks suggests that potential adverse effects to 
aquatic organisms may exist, with greater potential for impact at the location closest to 
the Facility Area (Table 6-4). This is consistent with the comparison of 
macroinvertebrate tissue concentrations to allowable benchmarks, which also suggest a 
potential impact in the upstream Rose Creek location (SD-08) and no impact at the 
downstream location (SD-13). However, the benthic community metrics suggest the 
opposite trend, a more diverse and abundant community in the upstream Rose Creek 
sampling location than at the downstream location. During the whole sediment bioassay 
tests, native species were also noted in the upstream but not at the downstream location. 
Overall, the benthic macroinvertebrate community in both Rose Creek sampling locations 
appears to be similar to that found at other sampling locations in the vicinity of the Site, 
including the locations on Schoenberger Creek not affected by the Site. Thus, while 
comparison of surface water and sediment chemistry to conservative and generic 
benchmarks suggests potential impacts to the aquatic ecosystem in Rose Creek, most of 
the Site-specific lines of evidence suggest the absence of an effect related to COPECs, 
given the current characteristics of Rose Creek. Rose Creek is a relatively narrow 
ephemeral stream that flows along the north side of the Perm Central & Baltimore/Ohio 
Rail Corridor. Slag and slag-like material are present along the banks where Rose Creek 
flows through and adjacent to the Facility Area. Given the physical characteristics and 
ephemeral conditions of Rose Creek, the aquatic communities would likely change little 
if the metals were removed from the systems. 

Some overt effects on plant growth (e.g., chlorosis) were observed at the Rose Creek 
outfall, though this was localized. Plant tissue concentrations at Rose Creek outfall were 
below levels that are considered toxic. Nevertheless, impacts to the plant community 
from smelter-related COPECs on the plant community in the immediate vicinity of the 
Rose Creek outfall are possible, though the results also suggest that these effects are 
limited in spatial extent. 
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As with Rose Creek and the East Ditches, comparison of the surface water and sediment 
chemistry data from the West Ditch Outfall into the Old Cahokia wetland complex to 
conservative benchmarks suggests that potential adverse effects to aquatic organisms may 
exist (Table 6-4). However, unlike for the other two water bodies, the Site-specific lines 
of evidence also suggest a potential impact to the benthic macroinvertebrate community. 
The total number of organisms and taxa are lower at this outfall location than at the other 
sample locations and the macroinvertebrate indices higher, indicating a less healthy 
community and poorer water quality. In addition, the concentration of zinc in 
invertebrate tissues is slight greater than the allowable benchmark. Thus, COPECs as this 
location may be adversely affecting the benthic macroinvertebrate community. 
Additionally, some overt effects on plant growth (e.g., chlorosis) were observed at this 
outfall, though this was limited to a very localized areas but is consistent with the 
concentration of zinc in plant tissues being within the range considered to be excessive or 
toxic. All other metals were below levels that are considered toxic. These lines of 
evidence suggest that COPECs may be adversely affecting the aquatic ecosystem at the 
West Ditch outfall, though the results also suggest that these effects are limited in spatial 
extent. 

While the surface water and sediment chemistry suggests some impact to aquatic 
organisms within Schoenberger Creek (Table 6-4), COPEC concentrations do not appear 
elevated compared to the reference location in the creek. The benthic community survey 
shows that the community within the creek is similar to the sampling locations in the 
reference area as well as to locations in the Facility Area ditches. Native organisms were 
found in sediments during the whole sediment bioassay and COPECs in benthic 
macroinvertebrate tissues were below NOECs and LOECs. Thus, there is no evidence 
that any smelter-related COPECs have impacted Schoenberger Creek. 

The BERA has taken the multiple lines of chemistry available at the ten locations 
discussed above for use and extending the findings to all locations where we only have 
chemistry. In summary, sediment chemistry data show that surface water flow from the 
Facility Area has resulted in COPEC migration to some of the down-gradient aquatic 
habitats within the Old Cahokia Watershed, within the immediate vicinity of the West 
Ditch and Rose Creek Outfalls, though other anthropogenic sources have also contributed 
COPECs at these locations. The lines of evidence presented in the BERA suggest that 
smelter-related COPECs may be affecting the macroinvertebrate community in a 
localized area downgradient of the West Ditch outfall at the edge of the open water 
habitat at sample location SD-34. In addition, some evidence suggests that smelter-
related COPECs are affecting wetland plants in localized areas downgradient of the West 
Ditch and Rose Creek Outfalls. Potential effects to plants are localized and are not 
affecting the overall plant community; only individual plants in the immediate vicinity of 
outfalls. In conclusion, with the exception of the localized findings noted above, the 
BERA has developed no conclusive evidence that the diversity and viability of the 
aquatic ecosystem in the drainage features draining the Facility Area and the aquatic 
ecosystem in the immediate vicinity of the discharges areas within the Old Cahokia 
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Creek Watershed is being adversely affected by COPECs associated with historic 
smelter activities. 
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Table 3-1 
Assessment and Measurement of Endpoints 

Former American Zinc Plant Site, Fairmont City 

Feeding 
Guild 

Benthic 
organisms 

Wetland 
plants 

Assessment 
Endpoint 

Benthic invertebrates are 
an important food source 
for many higher trophic 

level predators. They 
also provide an 

important role as 
decomposers/detritivores 

in nutrient cycling. 
Assessment endpoint = 

preservation of the 
health and diversity 
(taxa richness and 

abundance) of benthic 
organisms. 

Wetland plants are an 
important food source 
for higher trophic level 
aquatic consumers and 

wildlife. Rooted 
vegetation also provides 

habitat and bottom 
stability Assessment 

endpoint = preservation 
of the heahh and 

diversity (taxa richness 
and abundance) of 

wetland plants. 

Endpoint Objective 

Are heavy metals in 
sediment and surface water 
adversely affecting benthic 

communities? 

Are heavy metals 
bioaccumulating in benthic 

organisms? 

Are heavy metals toxic to 
benthic organisms? 

Have heavy metals 
impacted the benthic 
macroinvertebrate 

community? 

Are heavy metals in 
sediment and surface water 
adversely affecting wetland 

plant populations? 

Are heavy metals 
bioaccumulating in plants? 

Have heavy metals 
impacted the wetland plant 

community? 

Surrogate 
Species or 

Community 

Benthic organisms 

Wetland plants 

Measures of 
Exposure 

Comparison of 
sediment and aqueous 
media concentrations 
with toxicity-based 
screening values. 

Tissue concentrations 
in benthos. 

Chironomus tentans 
10-day bioassay. 

Benthic community 
strucmre and fiinction 

assessment and 
reference area 
comparison. 

Comparison of 
sediment and aqueous 
media concentrations 
with toxicity-based 
screening values. 

Tissue concentrations 
in wetland plants. 

Community analysis 
(e.g., species richness 

and dominance, 
percent cover, floristic 

quality assessment) 
and reference area 

comparison. 



TABLE 4.1 
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLES COLLECTED FOR CHEMICAL ANALYSES 

FORMER AMERICAN ZINC PLANT SITE 
FAIRMONT CITY, ILLINOIS 

SAMPLE DATE TIME MATRIX 
DEPTH 
(feet) 

ANALYTICAL 

PAREMETERS'" 
DESCRIPTION 

EAST DITCH #1 
SD-01-0.5 

SW-01 

SD-05-0.5 

SW-05 

SD-06-0.5 
SW-06 

5/31/2006 
5/31/2006 
6/29/2006 
5/31/2006 
5/31/2006 
6/29/2006 
5/31/2006 
5/31/2006 

1030 
1000 
1645 
0955 
0945 
1700 
0920 
0910 

SED 
SW 
SW 
SED 
SW 
SW 
SED 
SW 

0.0-0.5 
0.0 - 0.5 
0.0 - 0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0 0 - 0 5 

Metals, Pest. 
Metals, Pest. 

Hardness 
Metals, Pest. 
Metals. Pest. 

Hardness 
Metals 
Metals 

North end of ditch. 

Confluence with Ditch #2. 

South of East Ditch #2 confluence. 

EAST DrrcH #2 
SD-02-0.5 1 5/31/2006 j 1110 j SED I 0.0-0.5 I Metals j East end of ditch. 

ROSE CREEK - UPSTREAM OF FACILITY 
SD-04-0.5 

RSD-1 
RSD-2 
RSD-3 
RSD-4 

6/1/2006 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 

1030 
1127 
1130 
1140 
1149 

SED 
SED 
SED 
SED 
SED 

0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 

Metals, Pest. 
Metals 
Metals 
Metals 
Metals 

SW corner of Carqill facility. East of East Ditch #1 confluence. 
Near SE comer of CarqIII facility, east of Kings Highway. 

Near SE corner of Cargill facility, east of Kings Highway, west of RSD-1. 
Near SE corner of Cargill facility, west of Kings Highway. 

Near SE corner of Cargill facility, west of Kings Highway and RSD-3 
ROSE CREEK BORDERING FACILITY 

SD-08-0.5 

SW-08 

5/31/2006 
5/31/2006 
6/29/2006 

0820 
0810 
1705 

SED 
SW 
SW 

0.0-0.5 
0.0-0.5 
0.0-0.5 

Metals, Pest. 
Metals. Pest. 

Hardness 
Just west of East Ditch #1 confluence. 

ROSE CREEK - DOWNSTREAM OF FACILITY 

SD-09-0.5 

SW-41 
SW-«1-D 

SW-41-Resample 
SW-41-Resample - D 

SD-41 
SD-41-D 
SW-42 
SD-42 

SD-10-0.5 
SW-10 

SD-11-0.5 
SW-11 

SD-12-0.5 
SD-12/FD 

SW-12 
SW-12/FD 

sw^a 
SW^ta-Resartiple 

SD^3 
SW^4 

SW-44 Resample 
SD^4 

SD-13-0.5 
SW-13 

SD-13-R 

5/30/2006 

12/12//2006 
12/12//2006 
7/19/2007 
7/19/2007 

12/12//2006 
12/12//2006 
12/12//2006 
12/12//2006 
6/12/2006 
6/12/2006 
6/12/2006 
6/12/2006 
6/12/2006 
6/12/2006 
6/12/2006 
6/12/2006 

12/12//2006 
7/18/2007 

12/12//2006 
12/12//2006 
7/18/2007 

12/12//2006 
6/12/2006 
6/12/2006 
12/14/2006 

1630 

1345 
1345 
0910 
0910 
1350 
1350 
1400 
1405 
1355 
1345 
1330 
1320 
1550 
1550 
1545 
1545 
1440 
1136 
1445 
1450 
1154 
1452 
1117 
1117 

1015 

SED 

SW 
SW 
SW 
SW 
SED 
SED 
SW 
SED 
SED 
SW 
SED 
SW 
SED 
SED 
SW 
SW 
SW 
SW 
SED 
SW 
SW 
SED 
SED 
SW 

SED 

0.0-0.5 

0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0 - 0.5 
0.0-0.5 
0.0-0.5 
0.0 - 0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0 - 0.5 
0.0 - 0.5 
0.0 - 0.5 
0.0-0.5 
0.0 - 0.5 

0.0-0.5 

Metals, Pest. 

Metals, Hardness 
Metals, Hardness 

Metals 
Metals 
Metals 
Metals 

Metals, Hardness 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 

Metals, Hardness 
Metals 
Metals 

Metals, Hardness 
Metals 
Metals 
Metals 
Metals 

Grain size 
distribution, TOC 

At base of discharge pipe for combined discharge of West Ditch #1 and #2 into Rose 
Creek. (In erosion pool in bed of Rose Creelt. created by discharge from west ditch 

outfall.t 

10.5 feet SW of SD-10. (Downstream edge of erosion pool in bed of Rose Creek, 
created by discharge from west ditch outfall.) 

129 feel downstream (WSW) of SW/SD-41 

326 feel downstream (WSW) of 09. 

1482 feet downstream (WSW) of 09. 

2769 feet downstream (WSW) of 09. 

225 feet upstream (SE) of 13. 

144 feet upstream (SE) of 13. 

4452 feet downstream (west) of 09. 

ROSE CREEK OUTFALL 
SD-14-0.5 
SD-15-0.5 
SD-16-0.5 

SD-17-0.6 

SW-17 
SD-18-0.5 

6/12/2006 
6/12/2006 
6/12/2006 

6/12/2006 

6/12/2006 
6/12/2006 

CAHOKIA CREEK WATERSHED NEAR R( 

TRC-2-S1-0-6 
7/19/2007 

1018 
1015 
1020 

1040 

1040 
1030 

3SE CREE 

1055 

SED 
SED 
SED 

SED 

SW 
SED 

0.0-0.5 
0.0-0.5 
0.0-0.5 

0.0 - 0.5 

0 0-0.5 

Metals 
Metals 
Metals 

Metals 

Metals 
Metals 

Outside of and above ditch channel, 18 feet E of SD-16. 
Outside of and above ditch channel, 10.9 feet E of SD-16 and W of SD-14. 

In main ditch channel. No standing water. 

West edge of ditch channel, 11.2 feet SW of SD-16. Standing water present. 

Outside of and above ditch channel, 18.9 feet SW of SD-16. 
< OUTFALL 

SED 
0.0-0.5 Metals 

Marsh wetlands NW of scour channel created by Rose Creek Outfall, approx. 350 feet 
NW of outfall. 

CAHOKIA CREEK WATERSHED IMPOUNDMENTS 
TRC-1-N-0-6 
TRC-1-N-6-8 
TRC-2-N-0-6 

TRC-2-N1-0-6 
TRC-2-N1-6-8 
TRC-2-C-0-6 

TRC-2-C-10-12 
TRC-3-N-0-6 

TRC-3-N-0-6 FD 
TRC-3-N-8-10 

7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 

1616 
1615 
1535 
1512 
1512 
1535 
1535 
1700 
1700 
1700 

SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 

0.0-0.5 
0.5-0.7 
0.0-0.5 
0.0-0.5 
0.5-0.7 
0.0-0.5 
0.8-1.0 
0.0-0.5 
0.0-0.5 
0.7 - 0.8 

Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 

Lake C, northeast bank. 
Lake B, west bank. 

Lake B, bank.at SW comer. 

Small pond in wooded area S of Lake B. 

Lake A, north bank. 
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TABLE 4.1 (Continued) 
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLES COLLECTED FOR CHEMICAL ANALYSES 

FORMER AMERICAN ZINC PLANT SITE 
FAIRMONT CITY, ILLINOIS 

SAMPLE DATE TIME MATRIX 
DEPTH 
(feet) 

ANALYTICAL 
PAREMETERS'" 

DESCRIPTION 

CAHOKIA CREEK WATERSHED - CAHOKIA CREEK AND ENGINEERED DRAINAGE DITCH 
SW-50 

SD-50-0-6 
SD-50-8-10 

SD-51 DlTCH-0-6 
SD-51 DlTCH-8-10 
SD-51DITCH-12-14 

TRC-2-S-0-6 
TRC-2-S-8-10 

TRC-2-S-12-14 
TRC-3-S-0-6 
TRC-3-S-7-9 

SW-TRC-3-S-

7/19/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/18/2007 
7/19/2007 

1500 
0940 
0940 
0925 
0925 
0925 
0905 
0905 
0905 
0940 
0940 
1315 

SW 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SW 

0.0-0.5 
0.0-0.5 
0.8-0.9 
0.0-0.5 
0.8-0.9 
1.0-1.2 
0.0-0.5 
0.8-0.9 
1.0-1.2 
0.0-0.5 
0.6-0.8 
0.0-05 

Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 

Cahokia Creek, immediately south of Interstate 

Engineered Drainage Ditch, immediately south of Interstate 

Engineered Drainage Ditch, NW of Rose Creek Outfall 

Wetlands east of Schoenberger Creek 

CAHOKIA CREEK WATERSHED - OTHER 

TRC-1-S-0-6 

TRC-1-S-0-6 FD 
TRC-1-S-6-8 

7/19/2007 
7/19/2007 
7/19/2007 

1130 
1130 
1120 

SED 

SED 
SED 

0.0-0.5 
0.0-0.6 
0.5-0.6 

Metals 
Metals 
Metals 

Wetland east of Engineered Drainage Ditch, NE of Rose Creek Outfall (Note this 
sample was NOT located within the Engineered Drainage Ditch). 

WEST DrrCH #2 
SW-07 

SW-07-FD 
SD-07-0.5 

SD-07-0.5/FD 

6/2/2006 
6/2/2006 
6/2/2006 
6/2/2006 

1400 
1400 
1410 
1410 

SW 
SW 
SED 
SED 

0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 

Metals 
Metals 
Metals 
Metals 

North end of ditch. 

WEST DITCH #1 
SD-23-0.5 

SD-23-0.5/FD 
SD-24-0.5 

SW-24 
SD-25-0.5 

SD-25-0.5/FD 
SD-26-0.5 
SD-27-0.5 
SD-28-0.5 

6/2/2006 
6/2/2006 
6/1/2006 
6/1/2006 
6/1/2006 
6/1/2006 
6/1/2006 
6/1/2006 
6/1/2006 

1345 
1345 
1420 
1410 
1145 
1145 
1135 
1115 
1100 

SED 
SED 
SED 
SW 
SED 
SED 
SED 
SED 
SED 

0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0 - 0.5 
0.0 - 0.5 
0.0-0.5 

Metals 
Metals 

Metals. Pest. 
Metals, Pest. 

Metals 
Metals 
Metals 
Metals 
Metals 

West edge of facility, approximately 750 feet north of 09. 

West edge of facility, 1216 feet north of 09. 

West edge of facility, 2045 feet north of 09. 

NW edge of facility, 306 feet SW of 27. 
At northwest corner of facility. 
Off-site. 290 feet NW of 27 

WEST DITCH OUTFALL AND DOWNGRADIENT WET MEADOW/MARSH 
SD-29-0.5 
SD-30-0.5 

SD-31-0.5 

SD-32-0.5 

SD-33-0.5 

SD-034 
SD-034-D 

SW-34 
SW-34-D 

SW-45 
SD-45 
SD-46 
SD^7 
SD-48 

6/1/2006 
6/1/2006 

6/1/2006 

6/1/2006 

6/1/2006 

6/28/2006 
6/28/2006 
6/28/2006 
6/28/2006 
12/12/2006 

12/12/2006 
12/13/2006 
12/13/2006 
12/13/2006 

0845 
0855 

0905 

0910 

0920 

1535 
1535 
1530 
1530 

1100 
1105 
1431 
1437 
1448 

SED 
SED 

SED 

SED 

SED 

SED 
SED 
SW 
SW 

SW 

SED 
SED 
SED 
SED 

0.0-0.5 
0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 

0.0-0.5 

0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 

Metals 
Metals 

Metals 

Metals 

Metals 

Metals 
Metals 

Metals, Hardness 
Metals, Hardness 

Metals, Hardness 
Melals 
Metals 
Metals 
Metals 

Outside of and above ditch channel. 27 feet east of SD-31. 
Outside of and above ditch channel, 11.4 feet ENE of SD-31, west of SD-29. 

In ditch channel downstream of outfall point north of Collinsville Road. Standing water 
present. 

Outside of and above ditch channel, 16.5 feet SW of SD-31. 

Outside of and above ditch channel. 30 feet SSW of SD-31. 

Edge of open pond in Old Cahokia Creek Watershed. 351 feet NW of 31. 

Between West Ditch Outfall and edge of open water. 164 feet NNW of 31. 

NNE of SW/SD-45. 
NNWofSW/SD-45. 
WNW of SW/SD-45. 

CAHOKIA CREEK WATERSHED NEAR WEST DITCH OUTFALL 
SW-38 

SW-38 Resample 
SD-38 

SD-38-R 
SW-39 

SW-39 Resample 
SD-39 
SW-40 

SW-40 Resample 
SD^O 

TWD-1-N-0-6 
TWD-1-N-6-8 
TWD-1-C-0-6 
TWD-1-0-6-10 
TWD-1-S-0-6 

TWD-1-S-6-9.5 
TWD-2-N-0-6 
TWD-2-N-6-7 
TWD-2-C-0-6 
TWD-2-C-6-9 

TWD-2-C-6-9 DUP 
TWD-2-S-0-6 
TWD-2-S-6-8 
TWD-3-N-0-6 
TWD-3-N-6-8 

12/12//2006 
7/18/2007 

12/12//2006 

12/13/2006 
12/12//2006 
7/18/2007 

12/12//2006 
12/12//2006 
7/18/2007 

12/12//2006 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 
7/17/2007 

1110 
0949 
1115 

1500 
1120 
1007 
1125 
1130 
1024 
1135 
1030 
1030 
1105 
1105 
1125 
1125 
1535 
1535 
1512 
1512 
1512 
1455 
1455 
1635 
1635 

SW 
SW 
SED 

SED 

SW 
SW 
SED 
SW 
SW 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 

0.0-0.5 
0.0-0.5 
0.0-0.5 

0.0-0.5 
0.0-0.5 
0.0-0.6 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.5-0.7 
0.0-0.5 
0.5-0.8 
0.0-0.5 
0.5-0.8 
0.0-0.5 
0.5-0.6 
0.0-0.5 
0.5 -0.8 
0.5 -0.8 
0.0-0.5 
0.5-0.7 
0.0-0.5 
0.5-0.7 

Metals, Hardness 
Metals 
Metals 

Grain size 
distribution, TOC 
Metals, Hardness 

Metals 
Metals 

Metals, Hardness 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Melals 
Metals 

175 feet ENE of SW/SD-34. along south edge of open water. 

73 feet NE of SW/SD-38, along south edge of open water. 

46 feet NE of SW/SD-39. along south edge of open water. 

Transect TWD-1, northern edge of open water. 

Transect TWD-1, center of open water, SE of TWD-I-N. 

Transect TWD-1. southern edge of open water, SE of TWD-1 -C. 

Transect TWD-2, northem edge of open water. 

Transect TWD-2, center of open water, SE of TWD-2-N. 

Transect TWD-2, southem edge of open water, NE of SW/SD-34TWD-1-C. 

Transect TWD-3, northem edge of open water. 
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TABLE 4.1 (Continued) 
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLES COLLECTED FOR CHEMICAL ANALYSES 

FORMER AMERICAN ZINC PLANT SITE 
FAIRMONT CITY, ILLINOIS 

SAMPLE DATE TIME MATRIX 
DEPTH 
(feet) 

ANALYTICAL 
PAREMETERS "' 

DESCRIPTION 

CAHOKIA CREEK WATERSHED NEAR WEST DITCH OUTFALL (CotiL 
TWD-3-C-0-6 

TWD-3-G-6-8.5 
TWD-3-S-0-6 

TWD-3-S-6-8 
TWD-3-S-10-12 

7/17/2007 
7/17/2007 
7/17/2007 

7/17/2007 
7/17/2007 

1620 
1620 
1600 

1600 
1600 

SED 
SED 
SED 

SED 

SED 

0.0-0.5 
0.5-0.7 
0.0-0.5 

0.5-0.7 

0.8-1.0 

Metals 
Metals 
Metals 

Metals 
Metals 

Transect TWD-3, center of open water, SE of TWD-3-N. 

Transect TWD-3. southern edge of open water, SE of TWD-3-C. 
;HOENBERGER CREEK 

SD-20-0.5 

SD-20-0.5/FD 
SW-20 

SW-20/FD 

SD-21-0.5 

SW-21 

SD-22-0.5 

SW-22 

SD-36 

SW-36 
SD-037 
SW-37 
SD-52 
SW-52 

6/13/2006 

6/13/2006 
6/13/2006 

6/13/2006 

6/12/2006 

6/12/2006 

6/13/2006 

6/13/2006 

6/29/2006 

6/29/2006 
6/29/2006 
6/29/2006 
7/18/2007 
7/19/2007 

0905 

0905 
0855 

0855 

0900 

0900 

0932 

0925 

0835 

0830 
0930 
0925 
1045 
1340 

SED 

SED 
SW 

SW 

SED 

SW 

SED 

SW 

SED 

SW 
SED 
SW 
SED 
SW 

0.0-0.5 

0.0 - 0.5 
0.0 - 0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0 0-0.5 

Metals 

Metals 
Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals, Hardness 
Metals 

Metals. Hardness 
Metals 
Metals 

Between two discharge stmctures draining water from Old Cahokia Greek Watershed 
into creek, east side of creek. 

Between two discharge structures draining water from Old Cahokia Creek Watershed 
into creek, east side of creek, downstream of 20. 

Approximately 120 feet upstream (south) of Gollinsville Road. 

At northern-most discharge structure draining water from watershed on the NE side of 
the creek. 

Approximately 125 feet downstream of 36, on SW side of creek. 

West of Highway 203. 

OTHER 

SD-03-0.5 6/1/2006 1010 SED 0.0-0.5 Metals, Pest. 
Ditch along west side of Kingshighway. Direction of runoff flow at this point is 

indeterminate. 

1 - Metals parameters included the RCRA 8 parameters and zinc. Surface water samples were analyzed for both total and dissolved 
concentrations of these metals. Samples collected in December 2006 and July 2007 also included copper. 
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TABLE 4-2 
SUMMARY OF YSI READINGS 

Former American Zinc Plant Site 
Fairmont City, Illinois 

DATE 

6/28/2006 

6/28/2006 

6/28/2006 

6/28/2006 

6/28/2006 

6/28/2006 

6/29/2006 

6/29/2006 

6/30/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

12/12/2006 

7/18/2007 

7/18/2007 

7/18/2007 

7/18/2007 

7/18/2007 

7/19/2007 

7/19/2007 

7/19/2007 

T I M E 

825 

910 

950 

1025 

1130 

1155 

825 

920 

830 

853 

1110 

903 

1115 

912 

1130 

1343 

1400 

945 

1440 

954 

845 

1100 

949 

1007 
1024 

1136 
1154 

910 

1315 

1340 

SAMPLE 

LOCATION 

SW-06 

SW-01 

SW-05 

SW-08 

SW-34 

SW-36 

SW-36 

SW-37 

SW-13 

SW-38 

SW-38 

SW-39 

SW-39 

SW-40 

SW-40 

SW-41 

SW-42 

SW-43 

SW-43 

SW-44 

SW-45 

SW-45 

SW-38 

SW-39 

SW-40 

SW-43 

SW-44 

SW-41 

SW-TRC-3-S 

SW-52 

DEPTH 

(ft) 

1.8 

0.8-1.3 

0.5-0.6 

0.5 

0.8-1.0 

0.8-1.0 

0.7-0.8 

0.38 

-
0.5 

-
0.38 

-
0.125 

0.25 

0.67 

0.67 

0.25 

-
0.7 

0.6 

0.8 

0.5 
0.4 

1.2 

0.4 

0.5 

pH 

7.2 

7.22 

7.21 

7.73 

6.85 

6.78 

6.77 

7.15 

7.78 

6.9 

7.17 

6.6 

7 

6.77 

5.58 

7 

7.04 

7.7 

7.6 

7.83 

6.68 

-
7.15 

7.15 

7.09 

8.08 

7.04 

7.09 

6.73 

7.97 

CONDUCTIVITY 

(MMHOS/CM) 

292 

213 

294 

274 

871 

671 

578 

416 

669 

1.726 

1.77 

1.95 

1.868 

1.923 

2.093 

1.004 

0.826 

0.903 

0.87 

0.893 

1.44 

1.318 

1.319 

1.305 

0.386 

0.418 

1.305 

0.876 

0.57 

T E M P E R A T U R E 

(°C) 

22.82 

19.87 

22.4 

23.61 

27.41 

23.05 

21.85 

22.62 

20.62 

3 

4.64 

5.2 

7.05 

5.62 

8.28 

6.26 

11.04 

7 

7.85 

7.7 

9.94 

-
26.27 

26.37 

25.65 

24.99 

24.24 

25.65 

27.65 

30.61 

DO (mg/L) 

1.72 

1.19 

5.03 

5.11 

0.54 

6.36 

1.36 

2.73 

3.39 

-
137 

-
125.6 

-
120 

99.7 

91.6 

-
37.8 

11.9 

-
84 

10.12 

6.4 

2.3 

12.32 

5.28 

2.3 

1.18 

10.71 

O R P (mV) 

-159.8 

-119.4 

-13.1 

-38.5 

-196.3 

-134.6 

-141.1 

-139.9 

53.6* 

228.9 

163.3 

209.7 

187.89 

167.9 

177.9 

129.6 

148.3 

151 

74.8 

136.3 

267.2 

-
54.4 

-346.9 

-266.5 

-40.7 

-4.03 

-266.5 

-238.2 

-57.7 

ORP reading slowly decreased and never stabilized, value recorded after approximately 2 minutes. 



Table 4-3 
Summary of Bioassay Sediment Sample Locations 

Bioassay 
Sample 

SD-CT-01 
SD-CT-05 
SD-CT-06 

SD-CT-08 
SD-CT-13 

SD-CT-34 

SD-CT-36 

Ditch / 
Waterbody 

East Ditch #1 
East Ditch #1 
East Ditch #1 

Rose Creek 
Rose Creek 

Old Cahokia Creek 
Watershed 

Schoenberger 
Creek 

Location description 

North end, west side. 
Confluence of East Ditch #2. 
Northwest side of the ditch, between the 
confluence with East Ditch #2 and Rose 
Creek. 
West of the East Ditch #1 confluence. 
Roughly 200 feet east-southeast of 
Collinsville Road 

Edge of open water northwest of West 
Ditch Outfall 
At western-most culvert outfall along 
north-east side of the Creek that receives 
drainage from the adjacent Old Cahokia 
Creek Watershed. 

Associated 
Chemistry 

Sample 
SD-01 
SD-05 
SD-06 

SD-08 
Approximately 200 
feet up-gradient of 

SD-13 
SD-34 

SD-36 



TABLE 4-4 
PHYSICAL APPEARANCE OF SEDIMENT COLLECED FOR BIOASSAYS 

FORMER OLD AMERICAN ZINC PLANT 
FAIRMONT CITY, ILLINOIS 

SEDIMENT IDENTIFICATION 

Laboratory control 

BT-CT-01 (Field Control) 

BT-CT-05 

BT-CT-06 

BT-CT-08 

BT-CT-13 

BT-CT-34 

BT-CT-036 

DRAINAGE WAY / 
AREA 

. . 

East Ditch #1 

East Ditch #1 

Rose Creek 

Rose Creek 

Rose Creek 

West Ditch Outfall 

Schoenberger Creek 

DESCRIPTION 

Shredded brown paper toweling 
Dark clayey loam with decaying vegetation, no odor, no oily sheen, oligocahetes and three midges 
were removed. 
Dark brownish clay with decaying vegetation, no odor or oily sheen, rust-iron layer, no 
macroinvertebrates were observed. 
Dark clayey loam with decaying vegetation, no odor or oily sheen, oligocahetes and two midges were 
removed. 

Black clayey silt with decaying vegetation, no odor or oily sheen, some oligochaetes were removed. 

Grayish clay silt, less vegetation, no odor or oily sheen, no macroinvertebrates were found. 
Black clay with duck weed (Lemna sp.) and other vegetation, no odor or oily sheen, some 
oligochaetes were found. 
Black clay with big pieces of twigs and some decaying vascular plant material, no odor or oily sheen, 
a few oligochaetes were removed. 

From Attachment C, V\/hole Aquatic Sediment Evaluation Employing the Dipteran, Chironimus tetans 



Table 4-5 
Benthic Tissue Sample Composition 

Former American Zinc Plant Site 
Fairmont City, Illinois 

Sample No. 

BT-SD-01 

BT-SD-05 

BT-SD-06 

BT-SD-06 
DUP 

BT-SD-08 

BT-SD-08 
DUP 

BT-SD-13 

BT-SD-34 

BT-SD-22 

BT-SD-36 

BT-SD-37 

Location 
East Ditch 1 at 
origin 

East Ditch 1 at 
mouth of East 
Ditch 2 

East Ditch 1 
downstream of 
East Ditch 2 

East Ditch 1 
downstream of 
East Ditch 2 

Rose Creek at 
discharge of East 
Ditch 1 
Rose Creek at 
discharge of East 
Ditch 1 
Rose Creek 
upstream of 
Collinsville Road 
Shallow marsh 
discharge of West 
Ditch 1 

Schoenberger 
Creek upstreram of 
Collinsville Road 

Schoenberger 
Creek at discharge 
of the Engineered 
Ditch 

Schoenberger 
Creek downstream 
of discharge of the 
Engineered Ditch 

Family Name 

Aeschnidae 

Physidae 
Coenagrionidae 
Aeschnidae 
Chironomidae 

Physidae 
Coenagrionidae 
Chironomidae 

Physidae 
Coenagrionidae 
Chironomidae 

Aeschnidae 
Libellulidae 

Aeschnidae 
Libellulidae 

Aeschnidae 
Calopterygidae 

Planorbidae 

Aeschnidae 

Physidae 
Coenagrionidae 
Aeschnidae 
Libellulidae 

Aeschnidae 

Common Name 

darner dragonflies 

pond snails 
narrow-winged 
damselflies 
darner dragonflies 
nonbiting midges 
pond snails 
narrow-winged 
damselflies 
nonbiting midges 
pond snails 
narrow-winged 
damselflies 
nonbiting midges 
darner dragonflies 
skimmer 
dragonflies 
darner dragonflies 
skimmer 
dragonflies 
darner dragonflies 
broad-winged 
damselflies 

orb snails 

darner dragonflies 

pond snails 
narrow-winged 
damselflies 
darner dragonflies 
skimmer 
dragonflies 

darner dragonflies 

Trophic status 

predator 

scraper 
predator 
predator 
gatherer 

scraper 
predator 
gatherer 

scraper 
predator 
gatherer 

predator 
predator 

predator 
predator 

predator 
predator 

scraper 

predator 

scraper 
predator 
predator 
predator 

predator 



TABLE 4-6 

SUMMARY OF AQUATIC MACRO-INVERTEBRATE COMMUNITY SAMPLING LOCATIONS 
FORMER OLD AMERICAN ZINC PLANT 

FAIRMONT CITY, ILLINOIS 

SAMPLE 
DESIGNATION 

BT-SD-01 

BT-SD-05 

BT-SD-06 

BT-SD-08 

BT-SD-13 

BT-SD-22 

BT-SD-34 

BT-SD-036 

BT-SD-037 

DRAINAGE WAY / 
AREA 

East Ditch #1 

East Ditch #1 

Rose Creek 

Rose Creek 

Rose Creek 

Schoenberger Creek 

West Ditch Outfall 

Schoenberger Creek 

Schoenberger Creek 

SAMPLE DATE 

June 27, 2006 

June 27, 2006 

June 28, 2006 

June 28, 2006 

June 29, 2006 

June 30, 2006 

June 28, 2006 

June 29, 2006 

June 29, 2006 

APPROXIMATE 
SAMPLE TIME 

1045-1215 

1430-1700 

0845-1040 

1115 -1245 

0800 - 0930 

0730 - 0900 

1500-1630 

1130-1300 

1400-1530 

NOTES'^' 

Sampled area extended from SD-SW-01 /SD-
CT-01 south approximately 200 feet. Sample 

consist predominantly of dragonfly larva. 

Sample area extended from SD-SW-05/SD-
CT-05 south approximately 100 feet. 

Sampled area extended from SD-SW-06/SD-
CT-06 northeast approximately 85 feet. 

Duplicate tissue sample collected. 
Sample area extended from SD-SW-08/SD-

CT-08 northeast approximately 60 feet. 
Sampled area encompassed approximate 75 
foot stretch of creek, roughly 200 feet east of 

sediment sample SD-13/SD-CT-13. 
Sampled area encompassed approximate 160 

foot stretch of creek south and north of SD-
SW-022. 

Along edge of open water in Old Cahokia 
Creek Watershed, downstream of outfall. 

Sampled area encompassed approximate 250 
foot strecth of creek upstream and 

downstream of SD-SW-036. 
Sampled area encompassed approximate 60 

foot stretch of creek upstream and 
downstream of SD-SW-037. 

1 - SD-OOX and SW-OOX reference the locations of sediment and/or surface water samples collected for chemical analyses. 



Table 5-1 

Conc»nlratlons of 8 RCRA Metals, Copper, Zinc (mg'Kg) and Detected Pesticide Compounds (ug/Kg) In Sediment Samples Compared to Ecological Screening Levels 

Old American Zinc Plant Site, Falmiont City, Illinois 

S a n p l i ID : 

} • ( • C o l l a d a d 

D«pfh ( f l - r i) 

. o c « i o n 

Mata l s 

O r g a n i c a 

g a m m : 

A rsen ic 

B s n u m 

C a d m i u m 

C o p p w 

L o a d 

S l ^ • ' 

Z inc 

Me rcu ry 

A ld r ip 

D ia ldr in 

4 . 4 - - D D E 

4 4 ' - D D T 

End r tn 

- C h i o r d a n * 

uatfA 
n a U M i V 

E c b b f l U 

B c t M f a s 

L M « l a ( E t L s 

9 n 

-
4 1 4 

3 1 .< 

K l 

-• 
t 2 1 

0 .17" 

[ M r t T a l 
J 

1 . ! 

: ' : ̂ 

SO-01-0 .5 

5 /31 /aOM 

0 - 0 . 9 

17 

240 

130 

33 

na 

870 

4 5 

29 

10.000 

6.1 

<60 L 

<60 L 

-^60 L 

•^60 L 

< 6 0 L 

<60 L 

SD-05 J) 5 

5 /31/2006 

0 0.5 

130 

480 

370 

24 

na 

3,300 

5 4 

64 

1B,000 

S . l 

96 

ISO 

<40 U 

<40 U 

<40 U 

69 

SO-08-0 .5 

5 /31/2006 

0 . 0 . 5 

8.5 

2 0 0 

G1 

14 

n a 

100 

1 7 

1.2 

2 , 6 0 0 

2 .2 

na 

na 

na 

na 

na 

SO-03 -0 .3 

5 /31 /3006 

0 - 0 . 5 

9 3 

320 

24 

50 

na 

4 4 0 

1.9 

1.9 

1,600 

1.0 

na 

na 

na 

na 

na 

S D . 0 3 - 0 . 5 

6 /1 /2006 

O-O.S 

D t t c t i a l o n g 

10 

150 

3 6 

26 

na 

5 2 0 

0.97 e 

3.5 

3 ,900 

0.32 

< 2 0 U 

170 

14 J 

43 

53 

<20 U 

SD^14 .0 S 

6 /1 /3006 

0 - 0 . 5 

R o a a C r w k 

6 7 

190 

8.5 

6 0 

na 

2 8 0 

3 3 

1 0 

1.100 

0 .26 

< 3 8 L 

2 7 . 

<38 L 

e38 U 

< 3 8 L 

< 3 8 U 

S D ^ M - 0 . 5 

5 /31 /2006 

0 - 0 . 5 

R O B a C r a a k (a l -

2 9 

3 8 0 

46D 

na 

1,700 

5 5 

17 

25 ,000 

6.4 

< 4 6 U 

9 3 

e46 U 

< 4 6 U 

< 4 5 U 

67 

8 0 - 0 7 0 . 3 

6 /2 /2006 

0 - 0 . 5 

9 6 

ST 

3T 

na 

2.200 

1 6 

1 3 

33 .000 

0 5 7 

na 

n a 

na 

na 

na 

S D - 0 7 - 0 . 5 / F D 

6 /2 /2006 

0 - 0 . 5 

4 5 

7 5 

3 7 

10 

na 

1,800 

0 9 2 E 

9.7 

2 3 . 0 0 0 

0 .96 

n a 

n a 

n a 

n a 

n a 

S D - 0 9 - 0 . 5 

5 /30 /2006 

0 - 0 . 5 

GO 

150 

100 

32 

na 

1.600 

3.4 

10 

15 ,000 

1.9 

<21 L 

43 

' 2 1 L 

14 J 

e21 L 

<21 U 

S D . 4 1 

1 2 / 1 2 ^ 0 0 6 

0 - 0 . 5 

94 

180 1 

1 6 0 

SB 

1,100 

4 . 1 0 0 

5 9 

19 

31 .000 

1.6 

na 

na 

n a 

na 

na 

S a m p l a ID 

• a u C o l l a c t a d 

l a p t t i (ft . f t ) 

L o c a t i o n 

d a r c u r y 

_ a a r m , a 

A r s e n i c 
Banur r , 

C a d m i u m 
C h r o m i u m 

C o p p o f 

Leac 

Si lver 

Z inc 

M e r c u r y 

O r g a n i c * 

A ld r i n 

D i o l d n n 

4 .4 - -DDE 
4.4-. D D T 

Endrir-

C h l o r d a n e 

U S 9 A 

H n l m V 
r I I ^ 1 

9 n 

o x 
43M 
31.( 
36! 

1 

121 

Q.I 71 

: i.s 

: ' 1 
i 

SD-41 -D 

12/12(2006 

0 0 . 5 

R O M C r a a k 

61 

160 B 

170 

27 B 

7 8 0 

2,600 

4 6 

13 

24,000 

0.92 

na 

n a 

na 
n a 

S D - 4 2 

12/12/2006 

0 0 . 5 

R o s a C r a a k 

72 

200 B 

510 

33 B 

950 

2,700 

5 2 

i a 

1.200 

2.B 

na 

na 

na 

na 

S D - 1 0 . 0 . 5 

6 /12 /2006 

0 - 0 . 5 

R O M C r a a k 

2 3 

150 

180 
24 

na 

8 6 0 

2 7 

6.1 

13 ,000 

1.5 

na 

na 

na 

na 

SD-11 -0 .5 

6 /12 /3006 

0 0 . 5 

R o a a C r M k 

10 

140 

2 9 

33 

n a 

300 

1 5 

1.2 

4 , 8 0 0 

0.66 

n a 

n a 

n a 
n a 

S D . 1 2 . 0 . 5 

8 /12 /2006 

0 - 0 . 5 

R o a a C r a a k 

6.Q 

160 

28 

23 

n a 

120 

< 1 4 U 

0 4 5 B 

2 .300 

0.2S 

n a 

n a 

na 
na 

SD.12n=D 

6 M 2 / 2 0 0 6 

0 . 0 - O . S ' 

R o a a C r a a k 

6 8 

140 

39 

29 

n a 

1 9 0 

<1.4 U 

0 72 

3.400 

0 .33 

n a 
n a 

n a 

n a 

S D - 1 3 - 0 . 5 

6 /12 /2006 

0 0 . 5 

R O M C f M k 

140 

290 

100 

31 

na 

6B0 

2.4 B 

1.8 

9 ,200 

1.0 

na 
na 

na 

na 

S D - 4 3 

12 /12 /2006 

0 0 . 5 

R o a * C r e e k 

16 

Z70 

130 

71 

f 6 0 

S80 

1 9 

3.0 

7 ,300 

3.4 

na 

na 

na 

na 

na 

30-14-0.5 

6/12/2006 
0 -0.5 

Rosa Creek OuHalt 

0 72 B 
064 B 

1,100 
0.29 

SD-15-0.5 

6/12/2006 

Roaa Craak Outfall 

Hotel 
SOLD values mdicalo ttia value exceec/s l/)e EPA Region V ESLa 
B Comoound found in blank and sarnpla 
J Compound dateclad of concniralion balow ivporiing limit bat abovs the MDL and thartore is an apprvfmaio VBILIO 
U or < Compound not dalecled above tADL 
' Denotes background aamplos 
Sch Croak =• Schoenberger Crtak 
f t ] Stale background values per Iha Illinois Concenlraitons of Inrogenic Cfier^icais in Beckgrnu 
(2} - Sample collacted in wet meadow (wetland) between Was! Ditch Outfall and open water hab 
(3] - Samples collected al soutt)ern edge of open water riabilat tn Ihe Cahokia Creak walarshed 
[41 - ReferancB samples wvrs collacted m the open water habitat of the Old Cahokia Creek Watershed (norlhai 
Sc/j Craak - Schoenberger Creek 

i not analyzed 
Serial dilution exceeds the limits 
ICV. CCV, ICB. CCB, ISA. ISB. CRI, CRA or fJRL standard- Inalru 

?. Appendix A. Table G 



Table 5-1 continued 
Concentrations of 8 RCRA Metals, Copper, Zinc (mg/Kg) and Detected Pesticide Compounds (ug/Kg) In Sediment Samples Compared to Ecological Screening Levels 

Old American Zinc Plant Site, Fairmont City, Illinois 

SD.29-0.5 
6/1/2006 

0 0 . 5 
Waat Dttch 1 

OtiHad 

11 
190 
43 
15 

380 
0 63 B 
1.4 

4,000 
0.11 

na 

SD-30-0 5 
6/1/2006 

0 0 . 5 
Watt Ditch 1 

13 
180 
72 
17 

510 
0 95 e 
I.s 

3.6O0 
0 14 

SD-31-0.5 
6/1/3006 

0-0.5 
Wast Ditch 1 

BO 
220 

32 

52 
0 89B 
0.24 B 

7,900 
0 042 

n a 

SD-32-0.5 
6/1/2006 
OO.S 

Wact Ditch 1 
Outiall 

2S 
270 

69 
22 

870 
1 3 

6,400 
0.19 

n a 

SD-)3*.5 
6/1/2006 

0-0.5 
Weal Ditch 1 

g a " " ' . . . — 
5 

140 
6.6 
9.6 

46 
<10U 

<0 5C U 
590 

0 034 

na 

-47 

/2006 
0.5 

Wetland 

19 

220 B 
9 0 

17 B 
3,400 

4 3 0 

1 4 
2.2 

25.000 
0.19 

SD-48 
12/13/2006 

0 

Cahoki 
O.S 

Wadanc) 

2 5 

210 B 
6 9 

21 B 
5,300 

6 7 0 

1 9 

4 .6 

26,000 
0.36 

TY/D 1.M-0-6 
7/17/2007 

0 0 5 (0-6") 
Old Cahokia 
Walarahed ' " 

29 B 
61 B 

30,000 

0 58 J 
2,000 B 
0.070 

TWO-1-N-6.8 
7/17/2007 
0.5-0.66 (68") 

Old Cahokia 
Watershed'^ 

58 

0 06 

TWD-1 0-0.6 
7/17/2007 

0 . O.S (0.6') 
Okl Cahoklf 
WaUf^hed <* 

1 6 J 
0 35 J 

2,900 
0 076 

TVrt).1-C-6.10 
7/17/2007 

0 .5 .0 .8(610") 

Old Cahokia Watarahad " 

0 24 J 
l.tODB 
0 068 

TWD L S O e 
7/17/2007 

0 0 5 (0-6") 
Old Cahokb 
Water*hed '" 

0.2 

TWD.1-S.6-9.5 
7/17/2007 

0.5-0 75(6-9.5") 
Old Cahokia 
Waterahed ' " 

11 

0 41 J 
1.800 B 
0 076 

Notes: 
BOLD values indicate the value exceeds the EPA Region V BSLs 
na nolanel/ied 
B. Compound found m blank and sample 
J- Compound delected at concniralion below reporting limit but above the MDL and Ihmforf is an approximate value. 
U or •c Compound not delected above MDL 
' Denotes background samples 
Scti Creak = Schoenberger Creek 
[1] Stale background values per the Illinois Concentrations of Inrogenic Chemicals m Background Soils • lor MSA Counties (includes SL Clair) per 35 lAC 742, Appendix A. Tattle G 
[21 • Sample collected in wet meadow (wegand) between West D<lch Outfall and open water habitat in the Cahokia Creek Watershed 
[3] • Samptai collected al aoulham edge of open water habilel in the Cahokle Creek watershed 
[4)- Reference samples were collected In Iha open water habitat of the Old Cahokia Creek Watershed (northeast of SW-34) 
(51 - Open water area in western portion of the Old Cahokia Creek Water shad beyond West Ditch discharge area 
I6J - Wetland and wet meadow area in western half of Old Cahokia Creek Watershed beyond Rosa Cieek discharge area. 

TWD-02-N-0-6 
7/17/2007 

0 .0.5 (0-6') 
Old Cahokia 

Walarahad " 

0 4S.J 
1600 B 

0 073 

TWD.02-N-6-7 
7/17/2007 

0 5-0.6(6-7-1 
Old Cahokia 
Walarthad " 

0 43 J 
1B0O B 
0 08 

TWD-02.C-0-6 
7/17/2007 

0 - 0.5 [a-V'i 
Old Cahokia 
Wrterahed '̂  

71 V 
28 "^ 

340 B 
23.000 V 

TVI/Dfl2-C-6-9 
7/17/2007 

0 5 .0.7516.V> 
Old Cahokia 
WHarehed " ' 

TWD-02-C-6-g DUP 
7/17/2007 

D 5 . 0 75(6-«") 
Old Cahokia 
Walarthad "' 

0 3T J 
1.900 
0 087 

)r MRL standard Instrument related to QC exceeds the cofirol lit 



Sample ID 
[)ata Collected 
Depth (ft - ft) 

Manganesf 
Selenium 

Table 5-1 con t i nued 
Concent ra t ions of 8 RCRA Metals, Copper, Zinc (mg/Kg) a n d Detected Pest ic ide C o m p o u n d s (ug/Kg) In Sed iment Samples Compared t o Eco log ica l Sc reen ing Leve ls 

O ld Amer i can Z inc Plant Si te, Fa i rmont Ctty, I l l inois 

T V r t m i * < . « 
7/17/3007 
0.5.0.M(6-0") 

Old Cahokia 
WMerahad "' 

78 
460 

34 V 
32 *V 
91 B 

210 

<15 
0 62 J 

1,706 B 
0 095 

™D-0344^1•• 
7/17/2007 

0 - 0.5 (0-6") 
OM Cahokia 

7.7 
230 
26 V 
30 ^V 
51 B 

27 000 V 
130 
750 V 

1 J 
0 49 J 

1,M0B 
0.063 

TVff>-03-N-64 
7/17/2007 
0.5 

Old Cahoki 

0.6C 168") 

Waterah a d ' " 

7 1 
220 

1BV 
28 *V 
35 B 

52 

16 
016 J 

1.2D0e 
0 055 

TWD-03.C-0-6 
7/17/2007 

0 -0.5(0-6") 
Old Cahokia 

•nND-Ol-C-6-8.5 
7/17/2007 

0.5-0.66 16-B.S") 
Old Cahokia 

TWD-03-S-0-6 
7/17/2007 

0-0.5(0-6") 
Old Cahokia 
Valarahed " 

TlM)-03-S-e-8 
7/17/2007 

0.5-0.6 (6-6") 
Old Cahokia 

TWD-03-S-1D-12 
7/17/2007 

0.B3- 1.0|10-13") 
Old Cahokia 

0 84 J 
<0 75 
1.300 B 
0 067 

TRC-1-H-0-6 
7/18/2007 
0 0.5(0-6") 

Old Cahokia 
Walai-ahad "^ 

5 6 

TRC-1-N.6-6 
7/18/2007 
0.5 - 0.66 (6-8") 

Old Cahokia 
Walarthed " 

5 3 

Sample ID 
)ala Cotlactad. 
)apth (ft - ft) 

.ocation 

Arsenic 
Barium 

Cadmium 

Copper 
Iron 

Leac 
Manganese 

Silver 
Zinc 

Mercury 

l(e«l<»V 

9cremir% 
L w A ( E S L > 

S.79 

-OA 
434 
31.1 

-351 

: 
1 

121 
0174 

TRC.1-S0-6 
7/19/2007 
0 - 0.5 (0-6"l 

Okl Cahokia 
Watarahad ^' 

19 
270 
8.1 
26 
36 B 

29,000 
75 B 

470 
16 J 

<0.88 
740 

0 14 

TRC-ISOOD 
7/19/2007 
0 . 0 5(0-6") 

Old Cahokia 

19 
340 
7.4 
26 
35 B 

27.000 
72 B 

380 
1 3 J 

e0fl4 
740 

0.19 

TRC-1-S-6.8 
7/19/3007 
0.5-0.66(6-6") 

Old Cahokia 
WalerahadJ^ 

6 1 

<oa3 
700 B.̂  

0 034 

Old Cahokia Walarahad " 

<0 56 
38 B.V 

0 02 

<0 64 
53 B.' 

0 033 

TRC.2-N1-6-8 
7/18/2007 

0.5 .0 66(6.8") 
Old Cahokia 
Watormhad " ' 

TRC-2-C-0-6 
7/18/2007 
0-0.5 10.6") 

Old Cahokia 
Watarihed " ' 

56 
310 
4.8 
23 
31 B 

25.000 
33 B 

560 
1 a J 

0 22 J 
340 B 

0 051 

rRC.2-C.10.12 
7/18/2007 

0.83.10(10.12") 
Old Cahokia 
Watarahed '" 

37 
250 

0 26 
18 
22 
na 
16 
na 

0 85 
e0 67 

J 

B 

B 

J 

79 VB 
0 042 

rRC.2.S-0-6 
7/18/2007 
0 0 5(06") 

Old Cahokia 
Watarahad "l 

160 
400 

1,300 V 
63 

430 B 
57.000 V 
1,600 

3B0 V 
10 B 
ia 

15.000 

" 

rRC.2-S-8.10 
7/16/2007 

0.66. 0.83 (8 10") 
Old Cahokia 
Watarahad "l 

360 
490 

2,100 V 
60 

520 B 
na 

2.100 
na 
12 
15 

20,000 

'* 

TRC.2-S-12.14 
7/1B/2007 

1.0-1.16(13-14") 
Old Cahokia 
Watarahad " ' 

570 
660 
140 V 
110 

2,500 B 

5.SO0 

25 
55 

6,600 
120 

Isampla ID 
joate Collected 
papth (ft . ft) 

LM«ift(caL*: 

Barium 
Cadmium 

Chromi 
Copper 

L 

0-9B 
434 
31.6 

rRC-2-SI-O.S 
7119/2007 
0 . 0 5 (06 ' I 

TftC-J.N-O-e 
7/18/2007 

0-0 S(Q-«") 

Old Cahokia 
Watarahad " ' 

Old Cahokia 
Watarahad ' " 

rRC-S-NSIO 
7/19/2007 
Q -05(0-6") 

Old Cahokia Watershed '* 

TRc-a.soe 
7/1912007 
0 .0 .5 (0*") 

OM Cahokia 
Watershed '*' 

0 29 
1,100 
0.18 

TRC-3.S.7.9 
7M8/200T 

0.56-0.75 17-9") 

OM Cahokia 
Watarahad ' " 

SO 50-0-6 
7/19/2007 

0 . 0.5 (O.fi") 

29 G 
20,000 

56 B 

SD.50-8.1D 
7/19/3007 

0.66 . 0.83(6.10") 

SD-S1-DITCH-0-6 
7/1913007 

0 - 0.5 [0-6") 

Old Cshokli 
Watershed -

upgradient of 
Roae Craek 

lischarga area, adj 
to Mtlam Landnil 

98 B 
37.000 

300B 

in Bppmxirr 

Notes: 
BOLD values indicate the value exceeds the EPA Peg<on </ ESLs 
na not analyzed 
8 Compound lourtd in blank and sample 
J Compound delected al concntration below reporting limit but above the MDL and therfore is 
Uoi<- Compound not delected above MDL 
' Oenotes background samples 
Sch Creek = Schoenberger Craek 
[1] State background values per the Illinois Concentrations of Inroganic Chemicals in Background Sails - (or MSA Counties (includes St Clan) per 35 lAC 742. Aiipen 
[2] • Sample collected in wet meadow (wetland) between West DUch Outfall and open water habitat in Iha Cahokia Crvak Wa(erst\ed 
p ] Samples collacted nt southern edge of open water habitat in the Cahokia Creek watershed. 
[4[ - Reference samples were collected in the open water habitat of the Old Cahokia Creak Watershed (northeest of SW-34) 
[5] - Open water area in western portion of the Old Cahokia Creek Watershed beyond West Ditch discharge area 
[6J - Wetland and wet meadow area In western half of Old Cahokia Craek Watershed beyond Rosa Creek discharge area 

SD-SIDITCH* 10 
7M 9/2007 

0.66 .0.83 18.10") 
OW Cahokia 
Watershed . 
upgradient of 
Roae Creek 

discharge area. 
adj to Milam 

Landfill 

SD.51-DIICH.12.1 
7/19/2007 

0 1 16(12.14") 

Old Cahokia 
Watershed . 

upgradient of 
Roaa Creek 

discharge area, 
adj to Milam 

Landfill 

/. C/M or MRL standard Instrun^ent reletad to OC exet/eds the conrol In 

http://rRC.2-C.10.12
http://rRC.2-S-8.10


Table 5-1 con t i nued 
Concent ra t ions o1 B RCRA Mela ls , Copper , Zinc (mgJKg) and Detec ted Pest ic ide C o m p o u n d s (ug/Kg) In Sed iment Samples Compared to Eco log ica l Sc reen ing Levels 

Old A m e r i c a n Z inc Plant Site, Fa lm ion t Ci ty, I l l inois 

DSampla ID: 
|Data Collected 
ioepth (ft . ft) 

Bariun 

Chromium 
Copper 

Lead 
Selenli 

Mercury 0.174 

SO~62 
7/19/2007 

0 . 0.5 (0-6") 

Schoenberger 
Creak • west o1 

Old Cahokia 

boundary 

0 15 

nsD-1 
7/17/2007 

0-0.5 (0-6") 

Rose Creek -
Upstream ol 

Facility, «aat of 
Kingshighway A 
south orQaneral 

Chemical 

5.3 

RSD-a 
7/17/2007 

0-0.5 (0-6") 

Rose Creek -
Upatrasm of 

Facility, aaat of 
Kingshighway ft 
south of General 

Chemical 

4.1 

R&D-3 
7/17/2007 

0-0.5 (0-6") 

Rose Creak - Upatraam of 
Facility, west of 

Kingshighway & south of 
Former Swift Ag Chem 

RSD-4 
7/17/2007 

0-0.5(0-6") 

Rose Craak -
Upstream of 

Facility, west of 
Kingshighway S 
south of Former 
Swift Ag Chem 

4.1 

Notes: 
SOLO values indicate Ihe ve/us exceeds Iha EPA Region V ESLs 
na' not analysed 
B Compound found in blank and sample 
J Compound dalBcled fit concntration below reporting limit bul above iha MDL and Iherlore is an approximate value 
U or <• Compound not detected above MDL 
' Denolea bsckpftiund samples 
Sch Creak = Schoenberger Creak 
/'/• State background values par the Illinois Concentrations of Inroganic Chemicals in Background Soils • for USA Counties (includes St Clair) per 35 lAC 742. Appendix A. Table G 
[2] - Sample collected in wet meadow (wetland) between West Ditch Outfall and open water habitat in the Cahokia Craek Watarahad 
[3) • Samples collacted at southern edge of open water habitat m the Cehokia Craek watershed. 
(4} • Relerenca samples were collected in Iha open water habitat of the Old Cahokia Creek Watershed (r^ortheasl of SW-34} 
[51 • Open water area in western portion al the Old Cahokia Creak Watershed beyond Wast Ditch discharge area 
[6J • Wetland and wet meadow area m western half of Old Cahokia Craek Watershed bayond Rose Craek discharge area 

ilrumeni related to QC exceeds the a 



Table 5-2 
Concentrations of Total and Dissolved Metals (mg/L) and Detected Organic Compounds (ug/L) in Surface Water Samples Compared to Ecological Screening Levels 

Old American Zinc Plant Site, Fairmont City, Illinois 

Sample ID: 

Date Collected: 
Location 

Tolal Arsenic 
Tolal Banum 

Tolal CadmiufTi 
Total Chromium 

Total Copper 
Tntal Lead 

Tolal Selenium 
Tolal Stiver 

Tolal ?inc 
Total Mercury 

Dissolved Arsenic 
Dissolved Barium 

Dissolved Cadmium 
Dosolvod Chromium 

Dissolved Copper 
Dissolved Lead 

Dissolved Selenium 
Dissolved Silver 

Dissolved Zinc 
Dissolved Mercury 

Hardnese, as CaCO, 

EPA Region V Eeolosical 

(mgA.) 

0.148(0 
0.22 ( l . | » 

0 00015 (ij.k) 
0.042 O.K) 

O.OOISSQ. k.z) 
0.00117 (JXZ) 

0.005 fl) 
0 00012 (r.z) 
0.0657 flJu) 

0.0000013 (a) 

0.14B if) 
0 2 2 0.1M) 

0.000^5 ( u » 
0.042 O.k) 

0 00150(1. tcz) 
0.00117 Q.kj) 

O.OOSflJ 
0.00012 (r.z) 
0.0657 fl.lu) 

0.0000013(a) 

SW-01 

5/31/2006 
East Ditch 1 

0.022 
0.39 

0.094 
0.019 

na 
0.27 

<ooio u 
0.0046 B 

5.5 
0.0013 

0.0074 B 
0 078 

<0.0020 U 
<0 010 U 

na 
0.0028 B 
<0.010 u 

<0 0050 U 
0.021 

< 0.00020 U 

85 ' ' ' 

sw-os 

5/31/2006 
Eaet Ditch 1 

•=0.010 
0.011 

0.0027 
<0 010 

na 
0.0076 
<0.010 

=0.0050 
0.28 

<0.00020 

<0.010 
0.0061 
tD.D02 
<0.01D 

na 
<0.0050 

<0.D1O 
< 0.0050 

0.037 
<0.00020 

100 " ' 

U 

U 

U 
U 

U 

U 
B 
U 
U 

U 
U 
U 

U 

SW-06 

5/31/2006 
East Ditch 1 

<0.D10 
0.02 

0.0Q8E 
0 0014 

0.043 
<0.01D 

<D 0050 
0.47 

0.00027 

<0,010 
0 0060 

<D002D 
<0.010 

na 
0.0035 
<0 010 

<0.0050 
0 0089 

<0.00020 

na 

U 

B 

U 
U 

u 
B 
U 
U 

B 
U 
U 
B 
U 

SW-07 

6/2/2006 
West Ditch 2 

0 0030 B 
0.089 

0.18 
•eOOlO U 

na 
0.25 

<0 010 u 
< 0.0050 U 

41 
<0.00020 U 

<0,010 u 
0 086 

0.18 
<0 010 u 

na 
0.041 

<0.010 u 
<0.0050 U 

36 
<0.00020 U 

na 

SW-07-FD 

6/2/2006 
West Ditch 2 

<0.010 u 
0.090 

0.18 
-:0.010 U 

na 
0.21 

<D010 U 
<0 0050 U 

42 
<0 0002D U 

<0.010 U 
0 086 

0.17 
<0.010 u 

na 
0.03B 

<0.010 u 
< 0.0050 U 

35 
<0.00020 U 

na 

SW-OB 

5/31/2006 
Roee Creek 

<0.010 u 
0.067 
0.055 

0.0037 B 

0.20 
<0 010 u 

<0.0050 U 
3.1 

0.00067 

0,0022 B 
0.012 

<0 0020 U 
<0.010 U 

na 
<0.0050 U 

<0.010 U 
<0.0050 U 

0.015 B 
<0 00020 U 

na 

SW-10 

6/12/2006 
Roee Creek 

0.012 
0.094 
0.064 

0.0064 B 

0.18 
<0 010 u 
0.0012 B 

6.1 
0.00017 B 

0.0078 6 
0 034 
0.Q14 

<0.010 u 
na 

<0.0050 U 
<0.010 U 

<0.0050 U 
1.6 

< 0.00020 U 

110" ' 

SW-11 

6/12/2006 
Rose Cntek 

0.0055 
0.054 

O.00S9 
0.0024 

na 
0.013 

<0.010 
•;0.0050 

0.65 
•:0.00020 

0.0045 
0.044 

0.0040 
<0.010 

na 
<0.0050 
<0.010 

<0.0050 
0.46 

<0.00020 

na 

B 

B 

U 
U 

U 

B 

U 

U 
U 
U 

U 

SW-12 

6/12/2006 
Rose Creak 

0.0046 
0.10 

0.0036 
0.0056 

na 
0.050 

•:0.010 
<0.0050 

0.60 
<0.00020 

0 0028 
0.060 

0.00056 
<0.010 

na 
< 0.0050 

<0 010 
<0.0050 

0.098 
<0.00020 

na 

B 

B 

U 
U 

u 

B 

B 
U 

U 
u 
u 

u 

SW-12/FD 

6/12/2006 
Rose Creek 

<0.010 u 
0.086 

0.0024 
0.0040 B 

na 
D.029 

<0.010 u 
•;0.0050 U 

0.38 
<0 00020 U 

0.0029 B 
0 060 

0.00060 B 
<0 010 u 

na 
<0.0050 U 

<0010 U 
<0.0050 U 

0.090 
<0.00020 U 

na 

SW-t3 

6/12/2006 
Rose Creek 

<0.010 
0.071 

0.0040 
0.0017 

na 
0.0033 
<0.010 

<0 0050 
0.3B 

<0.00020 

<0.010 
O.D60 

0.00087 
<0 010 

na 
<0 0050 

<0 010 
<O.OO50 

0.27 
<0 00020 

na 

U 

B 

B 
U 
U 

u 

u 

B 

u 

u 
u 
u 

u 

Sample ID: 
Date Collected: 

Location 

Total Arsenic 
Total Banum 

Tolal Cadmium 
Tolal Chromium 

Total Copper 
Total Lead 

Total Selenium 
Total Silver 

Tolal Zinc 
Tolal Mercury 

Dissolved Arsenic 
Dissolved Banum 

Dissolved Cadmium 
Dissolved Chromium 

Dissolved Copper 
Dissolved Lead 

Dissolved Selenium 
Dissolved Silver 

Dissolved Zinc 
Dissolved Mercury 

Hardness, as CaCOj 

EPA Region V Ecological 

Scnen ing Cfr ter le ' ' ' 

(rngfl.) 

D.l48(r) 
0.22 (IJJi> 

0.00015 <tj.k) 
0 042 0.h) 

0.00158 Q. k. z) 
0.00117 0 . k j : 

0.005(1) 
0 00013 ((.z) 
0.0657 (j.lLZ) 

0 0000013(a) 

0.148 (f) 
0 2 2 (l.jJt) 

0.00015 (ij.k) 
0.042 OJi) 

O.OOISBQ. k.z) 
0.00117 Q.k j ) 

0.005 (i) 
0.00012(1.7) 
0.065T ( j .Kj) 

O.0OOOO13 (a) 

SW-17 
6/12/2006 

Rose Creek 
Outf i l l 

<001D U 
0.078 

0.0090 
0.0033 B 

na 
0.023 

<0.010 u 
<D.0O50 U 

0.79 
0.000098 B 

0 0053 B 
0.060 

0.00056 B 
":0.010 U 

na 
<0.0050 U 
<0 010 U 

<0.DO50 U 
0.27 

<D.OO02O U 

™ 

SW-41 
13/12/2006 

Rose Creek 

<0 010 
0 045 
0.21 

0.0016 J 
0.01 G 
0.012 

0.0050 J 
<0.0050 

32 
<0 00020 

SW-41 Rssampte 
7/19/2007 

Rose Creek 

0.012 
0.051 
0.051 

<0.010 
0019 
0.011 

<0.010 
0.0021 J,B 

11 B 
<0.00020 

<0.010 
0.044 

0.03 
<0.010 
0.0075 J 

< 0.0050 
<0.010 

< 0.0050 
4.2 B 

< 0.00020 

na 

SW-41 D 
12/12/2006 

Rose Creek 

<0.010 
0.050 

0.18 
0.0022 J 
0.017 
0.014 

<0.01C 
<0.0050 

27 
<G.00020 

SW-41 D Resample 
7/19/2007 

Roae Creek 

0.0076 J 
0.049 

0.04 
<0 010 
0.017 

0.01 
<0.D10 
0 0022 J.B 

6.3 B 
<0.00020 

<0.010 
0.054 

0.0310 
0.0017 J 
0.0088 J 

<0.0050 
<0.010 
0.0012 J.B 

4.2 B 
<0.00020 

SW42 
12/12/2006 

Rose Creek 

<0.010 
0 056 

0.19 
0.0024 J 

0.017 
0.015 

0.0045 J 
eO.0050 

23 
<0.00020 

SW-42 Resample 
7/18/2007 

Rose Creek 

-Jo Water in creek 
at this location 

SW-43 
12/12/2006 

Rose Creek 

<0.010 
0.063 

0.0079 
0 0048 J 

0.022 
0.017 

<0.010 
<0 0050 

1.1 
<0.00020 

SW-43 Resample 
7/18/2007 

RoBB Creek 

<D.01O 
0.041 

<0.0020 
<0.010 
0.0039 J 
0.0024 J 
<0 010 
0 0015 J.B 

0.15 B 
<0 00020 

0.0036 J 
0 031 

<0.0020 
<0.010 
0.0035 J 

<0.0D50 
<0.010 
0.0025 J.B 

0.015 B 
<0.00020 

na 

SW-44 
12/12/2006 

Ross Creek 

<0.D10 
0.072 
0.011 

0.0042 J 
0.02 

0.01B 
<0 010 

<0.0050 
1.6 

<0.00020 

SW-44 Resample 
7/18/2007 

Roae Creek 

0.021 
0.045 

0.0037 
<0.010 
0 0053 J 

<0.005D 
<D.O10 
0 0017 J.B 

O.SE B 
<0 00020 

0.019 
0.04 

0.001 J 
0.0023 J 
0.0032 J 

<0 0050 
<0.010 
0.002 J,B 

O.S B 
<0 OOO20 

na 

NOTES: 
Boldvalues mrjicale Bxceedances of gerienc EPA Region V Ecological Screening cnterie 
B. Compound found in blank and sample 
U or <: Compound not detected above MDL 
J Compound delected al concntration below reporting limit 
Sch Creah = Schoenberger Creek 
l l j . U.S £PA Region V, RCRA Ecological Screening Levels August 22. 2003 
a derived from Michigan water quality standards. Rule 57 water quality values 

f. derived from Minnesota water quality standards Rule 7050.0100, Subpart 2 (water ESL data for arsenic aryd benzene represents aquatic life chronic standards anddioxin. DDT, mercury and PCBs represent wildlife values) April 13, 2000 Rule 7050 0222 Subpart 2. 
j . USEPA national recommended water quality catena: 2002 (EPA 822-R-02-047) 

k fo' hardness dependant matals (Cd, Cr'^, Cu, Pb. Zn) freshwater chronic cnlena are based on a detualt total hardness value of 50 mg/L as CaC03 Ttiis surface water ESL has been recalculated using measured site specific hardnass values 
1 New ESL IS lower than Iha previous table 
[2] Samples for analysys of hardness were collected on June 29, 2006. 



Table 5-2 continued 
Concentrations of Total and Dissolved Metals (mg/L) and Detected Organic Compounds (ug/L) in Surface Water Samples Compared to Ecological Screening Levels 

Old American Zinc Plant Site, Fairmont City, Illinois 

Sample ID: 

Dale Collected: 

Location 

Total Arsenic 
Tolal Banum 

Total Cadmium 
Tolal Chromium 

Total Copper 
Total Lead 

Total Stiver 
Total Zinc 

Total Mercury 

Dissolved Arsenic 
Dissolved Banum 

Dissolved Cadmium 
Dissolved Chromium 

Dissolved Copper 
Dissolved Lead 

Dissolved Selenium 
Dissolved Sliver 

Dissolved Zinc 
Dissolved Mercury 

f^ardneas, as CaCO, 

EPA ffvgkm V EcotoQlcel 

tmgIL) 

0.148(0 
0 22 t l4> 

0.00015 OJ.k 
0.042 qM] 

0.00158 Q.k,z 
0.00117 0 . t z 

0.005 (j) 
0.00012 { U ] 
0.0657 (j.k.2) 

0.0000013 (a) 

0.148(f) 
0.22 (IJJ(> 

0.00015 (ij.k) 
0.042 0.kl 

0 00158 0 .k .z ) 
0.00117 fl.kj) 

0.005 (J) 
0.00012 ( U ) 
0 0657 QJI.Z) 

0.0000013 (a) 

SW-24 

6/1/2006 

Weal DHch 1 

0.0065 B 
0.046 
0.012 

<0.010 u 
na 

0.0094 
<0.010 u 

<0.0050 U 
24 

<0 00020 U 

0.0023 B 
0.044 

0.0074 
<0 010 u 

na 
0.0039 B 
<0.010 U 

<0.0050 U 
19 

<O.0DO2O U 

na 

SW-20 

6/13/2006 

Sch. Creek 

<0.010 u 
D10 

<0.0020 U 
0 0020 B 

na 
<0.0050 U 
<0 010 U 

<0.0050 U 
0.013 B 

•=0.00020 U 

0.0042 B 
0.082 

<0.0020 U 
<0.010 U 

na 
<0 0050 U 

<0.010 u 
<0 0050 U 

0.0078 B 
*0.00020 U 

oa 

SW-20/FO 

6/13/2006 

Sell. Creek 

<D.010 
0.11 

<0.0020 
0.0025 

na 
0.0032 
<0.010 

<0.0050 
0 024 

<0 00020 

0.0056 
0.081 

<0.0020 
<0 010 

na 
<0.0050 

<0.010 
<0.0050 

<0.020 
<0.00020 

r,a 

U 

u 
B 

B 
U 
U 

u 

B 

U 
U 

U 
U 

u 
u 
u 

SW-21 

6/12/2006 

Sch. Creek 

0.020 
0.80 

0.D43 
0.17 

na 
0.23 

<0.010 u 
<0.0050 U 

1.6 
0.00079 

0.0042 B 
0.13 

<0.0020 U 
<0 010 U 

na 
<0.0050 U 

<0.010 U 
<0 0050 U 

Q.QQ79 B 
<0.00020 U 

na 

SW-22 

8/13/2006 

Sch. Creek 

<0.010 
0.10 

<0.0020 
0.0033 

na 
0.0052 
<0 010 

<0.0050 
0.021 

<0.00020 

<0.010 
0.082 

<0 0020 
<0.010 

na 
<D 0050 
<0.010 

<0.0050 
0.012 

0.00013 

na 

" 

U 

U 
B 

U 
U 

u 

u 

u 
u 

u 
u 
u 
B 
B 

SW-36 

6/29/2006 

Sch. Creek 

0.0057 B 
0.17 

0.OOOG9 B 
0.0035 B 

na 
0.0078 
<0.010 u 

<0.0050 U 
0.045 

0.00011 B 

•̂ O.OIO u 
0.14 

<0.0020 U 
0.0017 B 

na 
<0.0050 U 

0.0078 B 
<0 0050 U 

0.012 B 
<0t»02D U 

220 

SW-37 

6/29/2006 

Sch. Creek 

0.0048 
0.15 

0.00091 
0.0061 

na 
0.0094 
<0 010 

<0 0050 
0.051 

<0.DD020 

<0.010 
0.11 

<0.0020 
0.0013 

na 
<0.0050 

•;0.010 
<0.0050 

0.0067 
<0.00020 

170 

~ 

B 

B 
B 

U 
U 

U 

U 

u 
B 

U 
U 
U 
B 
U 

SW-34 

6/28/2006 
Cahokia 

Watershed ^ 

0.046 
0.69 

1.3 
0.059 

na 
1.4 

0.0087 
0.011 

160 
0.00058 

0.0030 
0.072 

<0.0020 
0.0019 

na 
<0.0050 

0.0049 
<0.0050 

0.OS7 
<0.00020 

590 

~ 

B 

B 

U 
B 

U 
8 

u 

U 

SW-34-D 

6/28/2008 
Cahokia 

Watershed' ' ' 

0 074 
1.1 
2.2 

0.10 
na 

2.4 
0.012 
0.017 

250 
0.00045 

<0.010 
0.082 

<0 0020 
<0 010 

na 
<0 0050 

0.0047 
<0.0050 

0.063 
'0.00020 

720 

U 

U 
U 

U 
B 

u 

u 

SW-3B 

12/12/2006 

Reference '*> 

<D.010 
0 055 

0.27 
0 0022 J 

0.033 
<0.005D 

<0.010 
<0.0050 

51 
<:0.0OD2O 

na 

SW-38 Resample 

7/18/2007 

Reference '*> 

0.01 
0.11 

0.03B 
0.0034 J 
0.140 
0.022 

<0.010 
0.0029 J.B 

5.3 B 
<0.00020 

0.0034 J 
0.042 

<0.0020 
0.0033 J 

0.003 J 
<0.0050 

<0.010 
0 0029 J.B 

D.D79 B 
<0 00020 

na 

Sample ID: 

Date Collected: 

Location 

Total Arsenic 
Total Banum 

Total Cadmium 
Total Chromium 

Tolal Copper 
Total Leac 

Total Selenium 
Total Silver 

Tolal Zinc 
Tolal Mercury 

Dissolved Arsenic 
Dissolved Banum 

Dissolved Cadmium 
Dissolved Chromium 

Dissolved Copper 
Dissolved Leac 

Dissolved Selenium 
Dissolved Silver 

Dissolved Zinc 
Dissolved Mercury 

Hardness, as CaCO] 

(mBrt.) 

0.148 (f) 
0.22 fl.|Jt 

0.00015 ( i^k 
0 042(j.k 

0 D015B 0. k. z> 
0.00117 (j.h J 

0.005 fl 
0.00012 (f.2 
0.0657 fl.k.z 

0.0000013 (a) 

0.148(0 
0.22 (|J> 

0 00015 Oi-k 
0 042 Q.h 

0.00158 0. k.z 
0 00117 Q.kj 

0.005(1 
0 00012(U 
0.0657 (JXz 

0.0000013 U l 

SW-39 

12/12/2006 

Referenca 1" 

<0 010 
0 048 
0.17 

0 0014 J 
0.030 

<0.0050 
<0.010 

<0.0050 
47 

<0 00020 

SW-39 Resample 

7/18/2007 

Reference '*> - 40 
feet east of SW.38 

<0.010 
0 063 

<0.0D?0 
<0.D10 

0 008 J 
<0.0060 

<0 010 
0.0014 J.B 

0.25 B 

<0.01D 
0.053 

<0.0020 
<0.010 
^O.OlO 

< 0.0050 
<0.010 

<0 0050 
0 014 J.B 

<0.00030 

SW-40 

12/12/2006 

Reference '*' 

<0.010 
0 053 

0.20 
0.0018 J 

0.025 
<0.0050 

<0.010 
0.0016 J 

47 
<0.00020 

na 

SW-40 Resample 

7/18/2007 

Reference ' " -75 feel 
eaat of SW-38 

<0.010 
0 14 

0.006 
0.0019 J 
0.0072 J 

<0.0050 
<0.010 
0.0025 J.B 

2.GB 
<0.00020 

<0.010 
0.065 

<0.0020 
<0.010 
<0.010 

<0 0050 
<0 010 
0.0013 J.B 
0.019 J,B 

<0 00020 

na 

SW-45 

12/12/2006 

' " - south of open 
water shore!me 

<0.010 
0.043 

0.99 
0.0027 J 

2.0 
0.0070 
<0.010 
0.0018 J 

260 
<0 00020 

na 

7/18/2007 

' ' ' - south of open 
water edge 

No Water in discharge 
channel at Itiis 
location 

T 

SW-50 

12/12/2006 

Cehokia 

Upgradient of 
Rose Creek 

Discharge Area 

0 0059 
0.045 

<0.0020 
<0 010 
0 0016 J 
0.0022 J 
<0 010 

<0.0050 
0 02 J.B 

^0 D0020 

<0.010 
0.036 

<0 0020 
<0 010 
<0 010 

<0.0050 
<0DI0 

<0.0050 
0.0052 J.B 

'0.00020 

na 

SW-52 

12/12/2006 

Cahokia 
Water«hed 

0 0039 J 
015 

<0.0020 
0.0052 J 
0.003B J 
0.0057 
<0.010 
0.0019 J.B 

0.035 B 
<0 00020 

<0.010 
0 032 

< 0.0020 
<0.010 
<0 010 

<0.0050 
<0.010 

<0.0050 
0.01 J.B 

<0 00020 

na 

SW-TRC-3-S 

7/19/2007 
West end of Old 

Cahokia 

adjacent to 
Schoentwrger 

0.016 
0.29 

0.034 
0.01 

0 042 
0.074 

cO.OlO 
0.0012 J.B 

1.3 B 
0.00036 

<O.D10 
0.11 

<D.0020 
<0.010 
<0.01D 

<0.005D 
<0.010 

<0 0050 
0.0088 J.B 

'0.00020 

NOTES: 
Black BOLD values indicate exceedences of EPA Region V, RCRA Ecological Screening criteria 
U or <. Compound not delected above MDL 
J Compound delected al concntration below reporting limit 
Sch. Creek = Schoenberger Craak 
na not analyzed 
[ t j . U S EPA Region V, RCIRA Ecological Screening Levels. August 22, 2003 
a' derived from Michigan water quality standards. Rule 57 water quality values 

(. derived from Minnesota water quality standards Rule 7050.0100, Subpart 2 (water ESL data far arsenic and benzene represents aquatic life chronic 
standards and dioxin. DDT. mercury and PCBs represent wildlife values) Apnt 13, 2000 Rule 7050.0222 Subpart 2 
J. USEPA national recommended water quality critena 2002 (EPA 822-R-02-Q47) 
k for hardness dependant melels (Cd, Cr*3, Cu, Pb, Zn) freshwater chronic critena are based on a defualt total hardness value of 50 mg/L as CaC03 This surface water ESL may 
be recalculated when site specific hardness values are available, 
z New ESL is lower than the previous table 
[3] - Sample collected in wet meadow (wetland) between West Ditch Outfall and open water habitat in the Cahokia Creek Watershed 
[4} - Samples collected at southern edge of open water habitat in the Cahokia Craek watershed downgradient of West Ditch discharge 
[5! ~ Reference samples were collected in the open water habitat ol the Old Cahokia Creek Watershed (northeast of SW-3d). 



Table 5-3 
Physical Appearance of Sediments and Bioassay Results 

FORMER OLD AMERICAN ZINC PLANT 
FAIRMONT CITY, ILLINOIS 

Sediment Identification 
Laboratory Control 

SD-CT-01 (Field Control) 

SD-CT-05 

SD-CT-06 

SD-CT-08 

SD-CT-13* 

SD-CT-34 

SD-CT-36 

Location 
~ 

North end of East Ditch #1. 

Confluence of East Ditch #1 with 
East Ditch #2. 

In East Ditch #1, south of East 
Ditch #2 confluence. 

Rose Creek, just west of East 
Ditch #1 confluence. 

Rose Creel<, approximately 4500 
feet downstream (west) of 
confluence with West Ditch #1 and 
#2 
West Ditch Outfall#1, edge of 
open pond in Old Cahokia Creek 
Watershed, approximatey 350 feet 
NW of 29. 
Shoenberger Creek, at northern­
most discharge structure draining 
water from watershed on the NE 
side of the creek. 

Description (Prior to Bioassay) 
Shredded brown paper toweling 
Dark clayey loam with decaying vegetation, no odor, 
no oily sheen, oligochaetes and three midges were 
removed. 
Dark brownish clay with decaying vegetation, no odor 
or oily sheen, rust-iron layer, no macroinvertebrates 
were observed. 
Dark clayey loam with decaying vegetation, 
oligochaetes and two midges were removed. 

Black clayey silt with decaying vegetation, no odor or 
oily sheen, some oligochaetes were removed. 

Grayish clay silt, less vegetation, no odor or oily 
sheen, no macroinvertebrates were found. 

Black clay with duck weed (Lemna sp.) and other 
vegetation, no odor or oily sheen, some oligochaetes 
were found. 

Black clay with big pieces of twigs and some 
decaying vascular plant material, no odor or oily 
sheen, a few oligochaetes were removed. 

Percent Survival 
87.5 

0 

0 

0 (1 midge) 

0 

0 

0 

0 

* The sediment sample for chemical analysis designated SD-13 was collected from the ditch just to the southeast of the road (e.g., roughly 200 feet downgradient). 



TABLE 5-4 
SUMMARY OF ANALYSES OF BENTHIC MACRO-INVERTEBRATE TISSUE (BT) SAMPLES AND CO-LOCATED SEDIMENT (SD) SAMPLES 

FORMER OLD AMERICAN ZINC PLANT 
FAIRMONT CITY, ILLINOIS 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ID 

Locat ion 

ANALYTE 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
Silver 
Zinc 

BT-SD-001* SD-01-0.5 

East Di tch East Ditch 
(mg/kg) 

0.41 
0.89 
0.46 
0.15 
2.4 

0.029 
0.74 

0.15 U 
24.6 

(mg/kg) 
17 

240 
130 
33 

870 
6.1 
4.5 
29 

10,000 

BT-SD-005 

East Ditch 
(mg/kg) 

0.46 
0.65 
0.9 

0.19 
2.1 

0.015 U 
1.1 

0.15 U 
50.0 

SD-05-0.5 

East Ditch 
(mg/kg) 

130 
480 
270 
24 

3,300 
8.8 
5.4 
64 

18,000 

BT-SD-006 

East Ditch 
(mg/kg) 
0.36 U 
0.42 U 
0.077 
0.1 U 
0.17 

0.013 U 
1.0 

0.15 U 
22.1 

BT-SD-006DUP 

East Ditch 
(mg/kg) 
0.35 U 
0.41 U 
0.069 

0.098 U 
0.36 

0.015 U 
0.87 

0.15 U 
18.3 

BT-SD-006 
(average) 

East Ditch 
(mg/kg) 

— 
0.073 

— 
0.265 

0.935 

— 
20.2 

SD-06-0.5 

East Di tch 
(mg/kg) 

8.5 
200 
61 
14 

100 
2.2 
1.7 
1.2 

2,600 

BT-SD-0D8 

Rose Creek 
(mg/kg) 
0.37 U 

3.0 
2.2 

0.16 
4.9 

0.013 U 
0.69 

0.16 U 
169 

SD-08-0.5 

Rose Creek (at 

site) 
(mg/kg) 

29 
380 
460 
74 

1,700 
6.4 
5.5 
17 

25,000 

ID 
Locat ion 
ANALYTE 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
Silver 
Zinc 

BT-SD-013 1 SD-13-0.5 
Rose Creek Rose Creek 

(mg/kg) | (mg/kg) 
0.62 140 
1.0 290 
1.3 100 

0.21 31 
1.4 680 

0.014 U 1.0 
0.88 2.4 

0.15 U 1.8 
32.6 9,200 

BT-SD-022 
Shoenberger 

(mg/kg) 
0.37 U 

1.5 
0.031 U 

0.37 
0.32 

0.014 U 
0.82 

0.16 U 
11.8 

SD-22-0.5 
Shoenberger 

(mg/kg) 
12 

640 
21 

250 
230 
0.30 
1.3 

0.86 
940 

BT-SD-034 
West Di tch Outfa l l 

(mg/kg) 
0.37 U 

10.9 
0.50 
0.1 U 
0.22 

0.017 U 
0.49 

0.16 U 
75.8 

SD-034 
West Di tch Outfal l 

(mg/kg) 
15 

210 
300 
17 

440 
0.31 
1.85 
3.0 

35,000 

BT-SD-036 
Shoenberger 

(mg/kg) 
1.1 

13.3 
0.096 
0.18 
0.50 

0.016 U 
0.72 

0.15 U 
13.3 

SD-36 
Shoenberger 

(mg/kg) 
13 

270 
19 
53 
70 

0.22 
0.89 
0.23 
750 

BT-SD-037 
Shoenberger 

(mg/kg) 
0.35 U 

0.82 
0.050 
0.20 
0.15 

0.014 U 
0.62 

0.15 U 
13.3 

SD-037 
Shoenberger 

(mg/kg) 
15 

340 
44 
230 
150 
0.25 
1.8 

0.96 
1,100 

B - Analyte detected in laboratory control blanks 
U - Analyte not detected at the Reporting Limit. 
All results are on a dry weight basis. 
* On-facillty upstream location 



TABLE 5-5 
SUMMARY OF ANALYSES OF PLANT TISSUE (PT) SAMPLES AND CO-LOCATED SEDIMENT (SD) SAMPLES 

FORMER OLD AMERICAN ZINC PLANT 
FAIRMONT CITY, ILLINOIS 

ANALYTE 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
IVIercury 
Selenium 

Silver 
Zinc 

Approximate Concentrations in Mature Leaf Tissue (ppm dwt)* 

Deficient 

-
-
-
-
-
-

10-20 

Sufficient or 
Normal 
1 -1.7 

-
0.05 - 0.2 
0.1 -0.5 
5-10 

-
0.01 -2 

0.5 
27-150 

Excessive or 
Toxic 
5-10 
500 

5-30 
5-30 

30 -300 
1-3 

5-30 
5-10 

100-400 

Tolerable In 
Agronomic Crops 

-
— 
— 

-
-
— 
— 

300 

PT-REF "1 

(mg/kg dwt) 

0.35 
5.9 
0.93 
1.3 

0.27 
0.016 
0.45 
0.15 
19.8 

U 
B 

B 
U 
B 
U 
E 

PT-SD-16 ''' 

(mg/kg dwt) 

0.35 
3.9 
3.2 
0.57 
1.7 

0.016 
0.56 
0.15 
84.9 

U 
B 

B 

U 
B 
U 
E 

SD-16-0.5 

(mg/kg) 
8.2 
220 
1.1 
19 
33 

0.078 
<1.4 
0.24 
140 

PT-SD-31 ' " 

(mg/kg dwt) 

0.35 
4.2 
4.0 
0.42 
1.3 

0.015 
0.83 
0.15 
287 

U 
B 

B 

U 
B 
U 
E 

PT-SD-31 
(duplicate)"' 

(mg/kg dwt) 

0.36 
3.5 
3.7 
0.29 
0.9 

0.016 
0.53 
0.15 
276 

U 
B 

B 

U 
B 
U 
E 

SD-31-0.5 

(mg/kg) 
8.0 
220 
32 
14 
52 

0.042 
0.89 
0.24 
7,900 

SD-45-0.54™ 

(mg/kg) 
15 

210 
56 
19 

220 
0.11 
1.1 
1.2 

16,000 

Bold indicates investigative sample tissue concentration exceeded reference tissue concentration. 

1 - Reference locations between Rose Creek and West Ditcfi Outfalls; no co-located sediment sample collected. 
2 - Rose Creek Outfall. 
3 - West Ditcti Outfall; sediment data for SD-45 also presented because tfiis location is more representative of tiie depositional environment and was close to tfie tissue sample location. 
4 - Kabata-Pendias, Alina and Henryk Pendias. 1992. Traces Elements in Soils and Plants, 2nd Edition. CRC Press, Boca Raton, FL. 

B - Analyte detected in laboratory control blanks 
U - Analyte not detected at the Reporting Limit, 
dwt = dry weight 
ppm = parts per million 



Table 5-6 
Benthic Macroinvertebrate Community Analysis 

Former American Zinc Plant Site 
Fairmont City, Illinois 

1 Macroinvertebrates Observed 
Taxon 

Planorbidae 

Physidae 

Lymnaeidae 

Oligochaeta 

Hirudinea 

Trombidiformes 

Cambaridae 

Baelidae 

Caenidae 

Coenagrionidae 

Calopterygidae 

Aeschnidae 

Libellulidae 

Belastomatidae 

Pleidae 

Nepidae 

Notonectidae 

Corixidae 

Gerridae 

Hydrometndae 

Mesoveliidae 

Dytiscidae 

Hydrophilidae 

Haliplldae 

Chironomidae 

Culicidae 

Chaoboridae 

Ceratopogonidae 

Stratomyidae 

[Tabanidae 

Common Name 

Orb snails 

Pond snails 

Aquatic snails 

Aquatic eailhworms 

Leeches 

Water mites 

Crayfish 

Small minnow mayflies 

Small square-gilled mayflie 

Narrowwinged damselflies 

Broadwinged damselflies 

Darner dragonflies 

Skimmer dragonflies 

Giant water bugs 

Pygmy backswimmers 

Water scorpions 

Backswimmers 

Water boatmen 

Water striders 

Marsh (readers 

Water treaders 

Predaceous diving beetles 

Water scavenger beetles 

Crawling water beetles 

Non-biting midges 

Mosquitoes 

Phantom midges 

Biting midges 

Soldierflies 

Horseflies 

Family MBI 

Tolerance Value' 

8 
6 
8 
10 

6 
4 
7 
9 
5 
3 
9 

8 

6 

6 

Sample Number 1 
BT-SD-01 1 BT-SD-05 I BT-SD-06 I BT-SD-02 I BT-SD-OB I BT-SD-13 1 BT-SD-34 I BT-SD-22 I BT-SD-36 1 BT-SD-37 1 

Sample Location 1 

East Ditch 1 at ongin 
East Ditch 1 at 

mouth of East Ditch 
2 

East Ditch 1 
downstream of 

East Ditch 2 

East Ditch 2 
composite (1 
sweep only) 

Rose Creek at 
discharge of 
East Ditch 1 

Rose Creek 
upstream of 
Collinsville 

Road 

Shallow 
marsh 

discharge of 
West Ditch 1 

Schoenberger 
Creek 

upstream of 
CottinsviUe 

Road 

Schoenberger 
Creek at 

discharge of the 
Engineered 

Ditch 

Schoenberger 
Creek 

downstream of 
discharge ot the 
Engineered Ditch 

Sample Date 1 
6/27/2006 

10 

• 

10 

10 

10 
2 

10 

1 

6/27/2006 

10 

1 

10 

10 

10 
2 
• 

• 
• 

• 
• 
• 

10 

• 

2 
• 

6/28/2006 

10 

• 

10 ' 
1 

10 

10 
1 
• 

— ? 

10 

3 

6/27/2006 

10 
4 

10 

-

-

• 

• 

-

6/28/2006 

10 

2 
• 

10 

10 

10 
10 
• 

• 
• 
• 

• 
• 

10 
• 

• 

6/29/2006 

• 
10 

-

10 
10 

— - — 

• 

• 

10 
• 

6/28/2006 

• 
10 

2 

• 

• 

6/30/2006 

• 
10 
2 
3 
2 

1 
10 

10 

10 
4 
• 

• 
• 

• 

• 

• 
10 

4 

6/29/2006 

• 
10 
2 
1 
2 

10 

10 

10 
" 10^ 

• 

• 

• 
• 

• 

4 

1 

6/29/2006 

• 
10 
1 
2 
2 

10 

10 

10 

• 

• 

• 
• 

To " " 

Page 1 of 2 



Table 5-6 
Benthic Macroinvertebrate Community Analysis 

Former American Zinc Plant Site 
Fairmont City, Illinois 

Macroinvertebrates Observed 
Taxon j Common Name 

No. MBI organisms 
MBl^'^ 

T B ^ ^ 
Total number of taxa 

Family MBI 

Tolerance Value' 

Sample Number 
BT-SD-01 1 BT-SD-05 1 BT-SD-06 I BT-SD-02 1 BT-SD-08 1 BT-SD-13 1 BT-SD-34 1 BT-SD-22 1 BT-SD-36 1 BT-SD-37 

Sample Location 

East Ditch 1 at origin 
East Ditch 1 at 

mouth o( East Ditch 
2 

East Ditch 1 
downstream of 

East Ditch 2 

East Ditch 2 
composite {1 
sweep only) 

Rose Creek at 
discharge of 
East Ditch 1 

Rose Creek 
upstream of 
Collinsville 

Road 

Shallow 
marsh 

discharge of 
West Ditch 1 

Schoenberger 
Creek 

upstream of 
Collinsville 

Road 

Schoenberger 
Creek at 

discharge of the 
Engineered 

Ditch 

Schoenberger 
Creek 

downstream of 
discharge of the 
Engineered Ditch 

Sample Date 1 
6/27/2006 

53 
6.49 

6.71 
16 

6/27/2006 

55 
6.55 

55.00 
7.13 

16 

6/28/2006 

55 
6.44 

55.00 
6.75 

15 

6/27/2006 

24 
6.00 

24.00 
6.00 

5 

6/28/2006 

62 
6.94 

62.00 
7.29 

16 

6/29/2006 

40 
6.00 

40.00 
6.00 
8 

6/28/2006 

12 
8.33 

12.00 
9.00 
5 

6/30/2006 

66 
6.70 

66.00 
7.00 

18 

6/29/2006 

60 
6.67 

60.00 
6.90 

16 

6/29/2006 

55 
6.58 

55.00 
7.00 

13 
Notes: 1. Family IVIBI tolerance values (tj) are from Hilsenhoff, 1988 and Bode, 1988 

= taxon present, but has no MBI tolerance value 
2. A maximum of 10 organisms was used for IVIBI calculations, according to Hilsenhoff, 1998. 
3. l\1acroinvertebrate Biotic Index (MBI) =Xniti)"^ where hi = no. individuals in each listed taxon, 
listed organisms counted (lEPA, 2002). 

t, = tolerance rating for each listed taxon, and N = total no. of 

4. IVIean tolerance value {TBI)=Jt|/T where t=tolerance value for each listed taxon and T=no. of listed taxa in the sample (from Lillie and Schlesser, 1994). 

5. Biotic Index (IVIBI and TBI) interpretation (from Hilsenhoff, 1987) 
lvalue 
0.00-3.50 
3.51-4.50 
4.51-5.50 
5.51-6.50 
6.51-7.50 
7.51-8.50 
l8.51-10.00 

Water Quality 
Excellent 
Very Good 
Good 
Fair 
Fairly poor 
Poor 
Very Poor 

Degree of Organic Pollution 
No apparent organic pollution 
Possible slight organic pollution 
Some organic pollution 
Fairly significant organic pollution 
Significant organic pollution 
Very significant organic pollution 
Severe organic pollution 

Page 2 of 2 
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Table 5-7 
Benthic Macroinvertebrate Community indices 

Former American Zinc Piant Site 
Fairmont City, liiinois 

June 2006 

No.of Taxa 

16 

16 

15 

5 

16 

8 

5 

18 

16 

13 

Location 

East Ditch 1 
at origin 

East Ditch 1 
at mouth of 
East Ditch 2 

East Ditch 1 
downstream 
of East Ditch 

2 

East Ditch 2 
composite (1 
sweep onty) 

Rose Creek 
at discharge 
of East Ditch 

1 

Rose Creek 
upstream of 
Collinsville 

Road 

Shallow 
marsh 

discharge of 
West Ditch 1 

Schoenberge 
r Creek 

upstreram of 
Collinsville 

Road 

Schoenberge 
r Creek at 

discharge of 
the 

Engineered 
Ditch 

Schoenberge 
r Creek 

downstream 
of discharge 

of the 
Engineered 

Ditch 

East Ditch 1 
at origin 

East Ditch 1 
at mouth of 
East Ditch 2 

0.69 

East Ditch 1 
downstream 
of East Ditch 

2 

0.71 

0.52 ^ ^ ^ H 

0.55 

0.24 

0.52 

0.20 

0.17 

0.48 

0.39 

0.45 

East Ditch 2 
composite (1 
sweep only) 

0.38 

0.38 

0.63 ^ ^ ^ 1 

0.24 

0.68 

0.26 

0.24 

0.54 

0.45 

0.45 

Rose Creek 
at discharge 
of East Ditch 

1 

0.69 

0.81 

0.77 

0.25 ^ ^ ^ 1 

0.63 

0.21 

0.18 

0.57 

0.41 

0.33 

Rose Creek 
upstream of 
Collinsville 

Road 

0.33 

0.42 

0.35 

0.15 

0.24 ^ ^ ^ H 

0.08 

0.25 

0.28 

0.24 

0.28 

Shallow 
marsh 

discharge of 
West Ditch 1 

0.28 

0.38 

0.30 

0.40 

0.38 

0.26 ^ ^ ^ 1 

0.24 

0.48 

0.39 

0.45 

Schoenberger 
Creek 

upstreram of 
Collinsville 

Road 

0.65 

0.70 

0.73 

0.43 

0.65 

0.31 

0.18 ^ ^ ^ H 

0.18 

0.26 

0.31 

Schoenberger 
Creek at 

discharge of the 
Engineered 

Ditch 

0.56 

0.62 

0.58 

0.38 

0.56 

0.42 

0.48 

^̂ ^̂ H 

0.31 

0.38 

0.62 

0.55 

Schoenberger 
Greek 

downstream of 
discharge of the 
Engineered Ditch 

0.62 

0.62 

0.50 

0.44 

0.62 

0.48 

0.56 

0.71 

^̂ ^̂ 1 

0.53 • 
Jaccard's Coefficient = C/A+B-C 

Community SImllaitty Index = S = 2C/(A+B) 

where A = no. taxa in Sample 1 

B = no. taxa in Sample 2 

C = no. taxa common to both samples 

) 



TABLE 5-8 
SUMIMARY OF PLANT COMMUNITY STUDY 

FORMER OLD AMERICAN ZINC PLANT 
FAIRMONT CITY, ILLINOIS 

Plant Community Metric 

Total Coefficient of Conservatism (Tolal C) 
Number of native species (N) 
MeanC 
Floristic Quality Index (FQI) 
Total number of native and non-native species (Total N) 
Percent native species 

Average FQI by Location 

West Ditch Outfall 
Native Species 

P lo t i 
8 
2 
4 

5.7 
3 

66.7 

Richness 
Plot 2 

13 
3 

4.33 
7.51 

4 
75 

Plot 3' 
25 
10 

2.50 
7.91 
13 

76.9 
7.02 

Total 
P lo t i 

8 
2 

2.67 
4.62 

3 
667 

Species Richness' 
Plot 2 Plot 3* 

13 25 
3 10 

3.25 1.92 
6.50 6.93 

4 13 
75.0 76.9 

6.02 

Rose Creek Outfall 
Native Species Richness 

Plot 1 Plot 2 ' 
41 46 
16 21 
2.6 2.19 
10.3 10.04 
20 26 

80.0 80.8 
10.1 

Total Spec 
P lo t i 

41 
16 

2.05 
9.17 
20 

80.0 

ies Richness' 
Plot 2 

46 
16 

1.77 
9.02 
26 

61.5 
9.1 

Reference | 
Native Species Richness 

Plot 1° 
15 
6 

2.5 
6.1 
9 

66.7 

Plot 2 ' 
64 
22 
2.9 

13.6 
25 

88.0 
9.9 

Total Species Richness^ 
P lo t i 

15 
6 

1.7 
5.0 
9 

66.7 

Plot 2 
64 
22 
2.7 

13.1 
25 

88.0 
9.0 1 

a Closest to the stormwater outfall from West Ditch. 
b Depositional environment most similar to West Ditch Outfall Plots 1 & 2 and Reference Plot 
c Plot location on landscape, hydrology, etc. cornpares most directly with West Ditch Outfall Plot #3 
d Similar hydrology and topography to West Ditch plots 2 & 3 and Rose Creek plots. 
e FQI including adventives and non-natives. 



Table 6-1 

Summary of PEC-Quotients for Metais in Sediment Sampies 
Oid American Zinc Plant Site, Fairmont City, liiinois 

Facility Drainage Ditch Investigative Samples 
Sample ID: 
SD-01-0.5 
SD-02-0.5 
SD-05-0.5 
SD-06-0.5 
SD-07-0.5 
SD-07-0.5/FD 
SD-23-0.5 
SD-23-0.5/FD 
SD-24-0.5 
SD-25-0.5 
SD-25-0.5/FD 
SD-26-0.5 
SD-27-0.5 
SD-28-0.5 

Location 
East Ditch 1 
East Ditch 2 
East Ditch 1 
East Ditch 1 
West Ditch 2 
West Ditch 2 
West Ditch 1 
West Ditch 1 
West Ditch 1 
West Ditch 1 
West Ditch 1 
West Ditch 1 
West Ditch 1 
West Ditch 1 

Mean PEC-Q metals* 
11.05 
2.57 
24.53 
3.80 
19.83 
14.54 
14.41 
14.63 
52.11 
9.20 
72.41 
13.12 
12.85 
9.88 

Sample ID: 
SD-08-0.5 
SD-09-0.5 
SD-41 
SD-41-D 
SD-42 
SD-10-0.5 
SD-11-0.5 
SD-12-0.5 
SD-12/FD 
SD-13-0.5 
SD-43 
SD-44 

Rose Creek Investigative Samples 
Location 
Rose Creek (at-site) 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 

Mean PEC-Q metals* 
32.20 
13.71 
23.61 
18.91 
22.37 
14.36 
3.83 
2.38 
3.42 
9.95 
8.09 
6.28 

Sample ID: 
SD-03-0.5 
SD-04-0.5 
RSD-1 
RSD-2 
RSD-3 
RSD-4 

Location 
Ditch along 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 

Kingshwy 
(upstream) 
- Upstream 
- Upstream 
- Upstream 
- Upstream 

Rose Creek Upstream Samples 

of Facility, east of Kingshighway & south of General Chemical 
of Facility, east of Kingshighway & south of General Chemical 
of Facility, west of Kingshighway & south of Former Swift Ag Chem 
of Facility, west of Kingshighway & south of Former Swift Ag Chem 

Mean PEC-Q metals* 
4.12 
1.32 
1.61 
2.27 
1.27 
2.35 

Sample ID: 
SD-14-0.5 
SD-15-0.5 
SD-16-0.5 
SD-17-0.5 
SD-18-0.5 
TRC-2-S-0-6 
TRC-2-S-8-10 
TRC-2-S-12-14 
TRC-2-S1-0-6 

Location 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Rose Creek 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 

Rose Creek Outfall Investigative Samples 

Outfall 
Outfall 
Outfall 
Outfall 
Outfall 
Watershed 
Watershed 
Watershed 
Watershed 

[6] 
[6] 
[6] 

Mean PEC-Q metals* 
1.72 
1.07 
0.24 
1.74 
1.81 

52.20 
82.46 
19.93 
15.21 



Table 6-1 

Summary of PEC-Quotients for IVIetals in Sediment Samples 
Old American Zinc Plant Site, Fairmont City, Illinois 

West Ditch Outfall Investigative Samples 
Sample ID: Location 
SD-29-0.5 West Ditch 1 Outfall 
SD-30-0.5 West Ditch 1 Outfall 
SD-31-0.5 West Ditch 1 Outfall 
SD-32-0.5 West Ditch 1 Outfall 
SD-33-0.5 West Ditch 1 Outfall 
SD-034 Cahokia Watershed [3] 
SD-034-D Cahokia Watershed [3] 
SD-38 Cahokia Watershed [4] 
SD-39 Cahokia Watershed [4] 
SD-40 Cahokia Watershed [4] 
SD-45 Cahokia Wetland [2] 
SD-46 Cahokia Wetland [2] 
SD-47 Cahokia Wetland [2] 
SD-48 Cahokia Wetland [2] 

Mean PEC-Q metals* 
4.14 
5.43 
4.87 
7.07 
0.64 
28.02 
34.88 
11.50 
2.82 
7.20 
10.05 
18.88 
16.50 
19.29 

TWD-02-C-0-6 
TWD-02-C-6-9 
TWD-02-C-6-9 D 
TWD-02-S-0-6 
TWD-02-S-6-8 

Sample ID: 
TWD-1-N-0-6 
TWD-1-N-6-8 
TWD-1-C-0-6 
TWD-1-C-6-10 
TWD-1-S-0-6 
TWD-1-S-6-9.5 
TWD-02-N-0-6 
TWD-02-N-6-7 
TWD-03-N-0-6 
TWD-03-N-6-8 
TWD-03-C-0-6 
TWD-03-C-6-8.5 
TWD-03-S-0-6 
TWD-03-S-6-8 
TWD-03-S-10-12 

Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 

7.48 
1.61 
1.38 
11.75 
2.93 

West Ditch Outfall Reference Samples 
Location 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 
Old Cahokia Watershed [5] 

Mean PEC-Q metals* 
2.89 
0.42 
2.81 
1.35 
5.39 
1.40 
2.07 
2.43 
1.93 
1.22 
2.21 
1.49 
2.00 
1.34 
1.28 

Sample ID: 
SD-50-0-6 
SD-50-8-10 
SD-51-DITCH-0-6 
SD-51-DITCH-8-10 
SD-51-DITCH-12-14 
TRC-3-S-0-6 
TRC-3-S-7-9 

Location 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Oid Cahokia 
Old Cahokia 
Old Cahokia 

Creek 
Creek 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 

Rose Creek Outfall Reference Samples 

- upgradient of Rose Creek discharge area, adj to Milam Landfill 
- upgradient of Rose Creek discharge area, adj to Milam Landfill 
- upgradient of Rose Creek discharge area, adj to Milam Landfill 
[6] 
[6] 

Mean PEC-Q metals* 
1.17 
1.37 
4.97 
13.86 
6.29 
2.08 
3.01 

Sample ID: 
TRC-1-N-0-6 
TRC-1-N-6-8 
TRC-1-S-0-6 
TRC-1-S-0-6-D 
TRC-1-S-6-8 
TRC-2-N-0-6 
TRC-2-N1-0-6 
TRC-2-N1-6-8 
TRC-2-C-0-6 
TRC-2-C-10-12 
TRC-3-N-0-6 
TRC-3-N-0-6/FD 
TRC-3-N-8-10 

Location 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 
Old Cahokia 

Impoundment Samples 

Watershed 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 
Watershed 

[6] 
[6] 
[6] 
[6] 
[6] 
[6] 
[6] 
[6] 
[6] 
[6] 
[6] 
[6] 
[6] 

Mean PEC-Q metals* 
0.83 
0.41 
0.81 
0.78 
0.61 
0.06 
0.11 
0.17 
0.39 
0.13 
0.06 
0.06 
0.03 



Table 6-1 

Summary of PEC-Quotients for IVIetals in Sediment Samples 

Old American Zinc Plant Site, Fairmont City, Illinois 

Schoenberger Creek Samples 
Sample ID: 
SD-20-0.5 
SD-20-0.5/FD 
SD-21-0.5 
SD-36 
SD-037 
SD-22-0.5 
SD-52 

Location 
Sch. Creek 
Sch. Creek 
Sch. Creek 
Sch. Creek 
Sch. Creek 
Sch. Creek 
Schoenberger Creek • west of Old Cahokia western boundary 

Mean PEC-Q metals* 
1.01 
0.91 
0.98 
0.63 
1.27 
1.31 
2.12 

* Denotes background samples 
Sch. Creek = Schoenberger Creek 
[2] - Sample collected in wet meadow (wetland) between West Ditch Outfall and open water habitat in the Cahokia Creek Watershed. 
[3] - Samples collected at southern edge of open water habitat in the Cahokia Creek watershed. 
[4] - Reference samples were collected in the open water habitat of the Old Cahokia Creek Watershed (northeast ofSW-34j. 
[5] - Open water area in western portion of the Old Cahokia Creek Watershed beyond West Ditch discharge area 
[6] - Wetland and wet meadow area in western half of Old Cahokia Creek Watershed beyond Rose Creek discharge area. 

* Based on EPA (2002), only Includes arsenic, cadmium, chromium,copper, lead, and zinc. 
FD = Field duplicate 
D = Duplicate 



Table 6-2a 
Concentrat ions of Dissolved Metals (mg/L) in Surface Water Samples Compared to lEPA Water Quality Criteria 

Old American Ztnc Plant Site, Fairmont City, I l l inois 

Sample 10: 

Dsts Co l lec ted : 
Loca t ion 

Dissolved Arsenic 
Dissolved Barium 

Dissolved Cadmium 
Dissolved Chromii im 

Dissolved Copper 
Dissolved Leac 

Dissolved Selenium 
Dissolved Silver 

Dissolved Zinc 

Dissolved Mercury 

Sample ID: 

Date Col lec ted: 
Locat ion 

Dissolved Arsenic 

Dissolved Barium 
Dissolved Cadmium 

Dissolved Chromium 

Dissolved Copper 
Dissolved Leac 

Dissolved Selenium 

Dissolved Silver 

Dissolved Zinc 

Dissolved Mercury 

Sample ID: 

Date Co l lec ted : 
Locat ion 

Dissolved Arsenic 

Dissolved Barium 

Dissolved Cadmium 

Dissolved Chromium 

Dissolved Copper 
Dissolved Lead 

Dissolved Selenium 
Dissolved Silver 

Dissolved Zinc 
Dissolved Mercury 

Sample ID: 
Date Co l lac ted : 

Loca t ion 
Dissolved Arsenic 

Dissolved Barium 

Dissolved Cadmium 
Dissolved Chromium 

Dissolved Copper 
Dissolved Lead 

Dissolved Selenium 

Dissolved Silver 

Dissolved Zinc 
Dissolved Mercury 

Sample ID: 

Dale Co l lec ted : 

Locat ion 
Dissolved Arsenic 
Dissoh/ed Barium 

Dissolved Cadmium 

Dissolved Chromium 
Dissolved Copper 

Dissolved Lead 

Dissolved Selenium 
Dissolved Silver 

Dissolved Zinc 
Dissolved Mercury 

Sample tO: 

Dale Col lec ted: 

.oca t ion 

Dissolved Arsenic 

Dissolved Barium 
Dissolved Cadmium 

Dissolved Chromium 

Dissolved Copper 

Dissolved Lead 

Dissolved Selenium 
Dissolved Silver 

Dissolved Zinc 
Dissolved Mercury 

SW-01 

5/31/2006 

East Di tch 1 
0.0074 

0.078 
<0.0020 

<0,010 

na 

0.0026 

<0.010 

<0.0050 

0.021 

<0.00020 

SW-12 

6/12/2006 

Rose Creek 
0.0028 

0.060 
0.00056 

•CO.010 
na 

<0.0050 
<0.010 

<0,0050 

0.098 

<0.00020 

SW-11 

6/12/2006 
Rose Creek 

0.0045 

0.044 

0.0040 
<0.010 

na 
<0.0050 

<0,010 

<0 0050 
Q.4« 

<0.00020 

SW.43 (TOTAL) 

12/12/2006 
Rose Creek 

<0.010 
0.043 

0 0 0 5 5 
0.0024 

0 0 0 8 6 
<0.0050 

<0.010 

<:0 0050 

0.84 
<0.00020 

SW-20 

6/13/2006 

Sch . Craek 

B 

U 

U 

E 

L 

U 

U 

B 

E 

U 

u 
u 
u 

u 

B 

U 

U 

U 

u 

u 

J 

J 

_ 

0.0042 B 
0.082 

<0.0020 U 

<0.010 U 
na 

<0.0OSO U 

<0.010 u 
<0.0050 U 

0.0078 B 
<0.00020 u 

SW-45 (TOTAL)* 

12/12/2006 

Cahok ia 

W e t l a n d " ' 

<0.010 
0.044 

1.0 
0 0028 

1.9 
0.0040 

<o.oio 
0.0011 

280 

<0.00020 

J 

J 

J 

^ 

SW4)5 

East Di tch 1 

<0.010 
0.0061 

<0.002 

<0.010 

na 

<0.0050 

<0.010 
<0.0050 

0.037 
<0 00020 

SW-I2 ;FO 

6/12/2006 

Rose Cre«k 

0.0029 
0.060 

0,00060 

<0-010 
na 

<0.0OSO 
<0,010 

<0.0050 

0.090 

<0.00020 

SW.41 (TOTAL) 

12/12«006 
Rose Creek 

< 0 0 1 0 

0 045 

0.21 
<0.010 

0.011 
<0-0050 

0.0048 

<0.0050 

31 
<0,00020 

SW-43 Resample 
7/18/2007 

Rose Creek 
0.0036 . 

0.031 

<0.0020 
<0.010 

0.OO35 J 

<0.0050 

<0,010 

U 

e 
L 

u 

u 
u 
L 

U 

B 

B 

U 

U 
U 

U 

u 

J 

0 0025 J.B 

0 035 E 
<0 00020 

SW.20/FD 

6/13/2006 

Sch . Creek 
0.0056 

0.081 
<0.0020 

<0-010 

na 
<0-0050 

<0.010 
<0-0050 

<0.020 
<0.00020 

B 

U 

u 

u 
u 
u 
u 
u 

SW.34 

6/28/2006 

Out fa l l .Cahok ia 

Watershed 1" 

0.0030 
0.072 

<0.0020 

0,0019 

na 
<0,0050 

0,0049 
<0.0050 

0.057 

<0.00020 

B 

U 

8 

U 

B 

U 

u 

SW.06 

5/31/2006 
East Di tch 1 

<0,010 

0,0060 
<0,0020 

<0,010 

na 
0 0 0 3 5 

<0010 
<0 0050 

0 0 0 8 9 

<0 00020 

SW-13 

6/12/2006 

Rose Creek 
< 0 0 1 0 

0,060 
0,00087 

< 0 0 1 0 
na 

<0,0050 
<0,010 

<0 0050 

0.27 

<0,00020 

SW.41 Resample 

7/19/2007 

Rose Creek 
<0010 

0 0 4 4 

0.03 
<0,010 

0,0075 
<0,0050 

<0,010 

<0 0050 

4.2 
<0.00020 

SW-44 (TOTAL) 

12/12/2006 
Rose Creek 

<0.010 
0.054 

0.0080 
0,0023 

0,0076 
<0,0050 

<0,010 

0 0 0 1 7 

1.4 

<0,00020 

SW-21 

6/12/2006 

Sch . Creek 
0,0042 

0 1 3 
<0,0020 

<0 010 
na 

<0,0050 

<0,010 
<0,0050 

0,0079 

<0.00020 

^ B 

u 
u 

B 

U 
U 

B 

U 

U 

B 

U 

U 
U 

U 

u 

J 

B 

J 
J 

J 

B 

U 

u 

u 
u 
u 
6 
U 

SW-34.0 

6/28/2006 

Cahokia 

Wa te rehw l "> 

<0.010 

0,082 
<0 0020 

<0D10 

na 
<0,0050 

0,0047 

<0,0050 

0,063 
<0,00020 

U 

U 

u 

u 
B 

U 

U 

SW-24 

6/1/2006 

West Di tch 1 

0,0023 B 
0,044 

0.0074 

<0,010 J 

na 

0,0039 B 

<0,010 U 

<0 0050 U 

19 
<000020 U 

SW.17 

6/12/2006 

Rose Creek Outfa l l 
0,0053 B 

0 0 6 0 

0,00056 B 

<0.010 U 
na 

<0,0050 J 
<aoio U 

<00050 U 

0.27 

<0,00020 U 

SW-41-0 (TOTAL) 

12/12/2006 

Rose Creek 
<0,010 

0 0 4 5 

0.19 
<0,010 

0,011 
0,0046 J 

<0,010 
<0 0050 

29 
<0,00020 

SW-44 Resample 

7/18/2007 

Rose Creek 
0,019 

0,04 

0,001 J 
0,0023 J 

0,0032 J 

<0,0050 

<0,010 

0 002 J.B 

0.5 B 
<0.00020 

SW.22 

6/13/2006 

Sch . Creek 
<0,010 u 

0.082 
<0.0020 U 

<O010 U 

na 
<00050 U 

<0.010 u 
<0,0050 U 

0,012 B 

0,00013 B 

SW-38 (TOTAL) 

12/12/2006 

R e f e r e n c e ' " 

<O010 

0 057 

0.25 

0.0018 J 

0,022 

<0,D050 
<0,010 

<0 0050 

4 1 
<0,00020 

SW-07 

6/2/2006 
West Ditch 2 

<0,010 u 
0 0 8 6 

0.11 
<0.010 u 

na 

0.041 

<0,010 u 

<0 0050 U 

3 1 
<0 00020 U 

sw-oe 

5/31/2006 

Rose Creek 
00022 B 

0,012 

<0,0020 U 

<0.010 U 
na 

<0,0050 U 
«0.010 U 

<0.00S0 U 

0,015 B 

<000020 U 

SW.41 D Resample 

7/19/2007 

R o t e Creek 
<0,010 

0,054 

0.0310 
0.0017 J 

0.0088 J 
<0 0050 

<0,010 
0.0012 J.B 

4.2 B 
<0,OO020 

SW-36 

6/29/2006 

Sch , Creek 

<0,010 u 
0 1 4 

<0,0020 U 
0,0017 B 

na 
<0,0050 U 

0.0078 B 
<0.0050 U 

0,012 B 
<0,00020 U 

SW-07-FD 

6/2/2006 

West Ditch 2 

<0.010 u 

0 0 8 6 

0.1T 
<0 010 u 

na 

0.038 

<0.010 u 
<0,0050 U 

3> 
<0,00020 U 

SW-10 

E/12/2006 
Rose Creek 

0,007B B 
0 034 

0.014 
<0.010 u 

na 

O .0050 U 
<0.010 U 

<0.0050 U 

I.e 
<0.O0O20 U 

SW-42 (TOTAL) ' 

12/12/2006 
Rose Creek 

<0.010 

0,053 

0 .1( 
0.0024 J 

0.011 
<0.0050 

<0,010 
0,0013 J 

23 
<0,00020 

SW-37 

6/29/2006 

Sch . Creek 

<0.010 U 
0.11 

<0,0020 U 
0.0013 B 

na 
<0.0050 U 

<0.010 U 
<0.0050 U 

0.0067 B 
<000020 U 

SW.38 Resample 

7/18/2007 

R e f e r e n c e ' " 

0,0034 J 

0 0 4 2 

<0,0020 

0,0033 J 

0,003 J 

<0,0050 
<0,010 

0 0029 J.B 

0,079 B 

<0,00020 

SW-39 (TOTAL) 

12/12/2006 

Reference '^ 

<O010 
0O45 

0.11 

0.0026 J 

0.021 
<0,0050 

<0,010 
' D 0050 

43 
<0,00020 

SW-52 

12/12/2006 
Schoenberger 

Creek - west of 

Old Cahokia 
Watershed 

<0.010 
0,032 

<0,0020 

<0,010 
<0,010 

<0,0050 

<O010 

<0,0050 
0,01 J,B 

<0,00020 

SW-39 Resample 

7/18/2007 

R e f e r e n c e ' " - 4 0 

feet east of SW-

38 
0,0034 J 

0 0 4 2 

<0 0020 

0 0 0 3 3 J 

0,003 J 
<0,0050 

<0,010 
0,0029 J.B 

0 0 7 9 B 

<0.00020 

DHch 

AS CS 

(mtfL) (mtfL) 
0.36 0.19 

-0 0085 0.0010 
0.515 0.111 

0,016 0,011 

0,070 0,015 

0,005 

-0 1 1 2 0,020 

0,0022 0,0011 

Rose Creek 

AS CS 

(IWIA-I (mon.) 
0,36 0 1 9 

-0,0102 0,0011 

0,59 0 1 3 

0,019 0.012 
0,0840 0,0176 

0,005 

-0,130 0,023 

0,0022 0,0011 

Roee C r M k 

AS CS 

(mgA.) (mirt.1 
0,36 0,19 

-0,0102 0.0011 
0.59 0.13 

0.019 0.012 
0.0840 0,0176 

0,005 

-0,130 0,023 
0 0022 0,0011 

Rose Creek 

AS CS 

(mon-1 (mgn.) 
0 3 6 0,19 

_ 0,0102 0,0011 

0,59 0,13 

0,019 0,012 
0.0840 0.0176 

0.005 

_ 0 1 3 0 0.023 
0,0022 0 0011 

AS CS 

Imgn.) (mgA.) 
0.36 0,19 

_ 0,019 0,0017 

0,946 0,205 
0,032 0,02 
0,155 0 0 3 3 

0 0 0 5 

0,21 0,038 
0,002 0,0011 

Cahokia Watershed 

AS CS 

(mgn.) (mgn.) 

0 3 6 0.19 

0.074 0.0043 

2.67 0.58 

0.11 0.059 
0.57 0,12 

0,61 0 1 1 

0,0022 0 0011 
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Table 6-2a 
Concentrations of Dissolved Metals (mg/L) in Surface Water Sampies Compared to lEPA Water Quality Criteria 

Old American Zinc Plant Site, Fairmont City, Illinois 

Sample ID: 
Date Collected: 

Location 
Dissolved Arsenic 
Dissolved Barium 

Dissolved Cadmium 
Dissolved Chromium 

Dissolved Copper 
Dissolved Lead 

Dissolved Selenium 
Dissolved Silver 

Dissolved Zinc 
Dissolved Mercury 

12/12/2006 

Reference <̂  
<0,010 
0052 
0.10 

0.0026 J 
0.019 

<0.0050 
<0.010 
0 0015 J 

«s 
<0.00020 

SW-40 Resample 
7/18/2007 

Reference'"-75 
feet east of SW-38 

<0,010 
0065 

<0,0020 
<0,010 
<0,010 

<0,0050 
<0,010 
0,0013 J.B 
0.019 J.B 

<0.00020 

1 

12/12/2006 

Cahokia 
Watershed -

Upgradient of 
Rose Creek 

Discharge Area 

<0.010 
0.036 

<0,0020 
<0,010 
<0,010 

<0,0050 
<0,010 

<0,0050 
0,0052 J.B 

<0,00020 

SW-TRC-3-S 
7/19/2007 

West end of Old 
Cahokia Watershed. 

adjacent to 
Schoentwrger Creek 

channel 

<0.010 
0,11 

<0,0020 
<O010 
<0,010 

<0.0050 
<0.010 

<0.0050 
O.0O88 J.B 

<0.00020 

1 
Cahokia Watershed 
AS CS 

(man.) (mqn.1 
0.36 0.19 

0.074 0.0043 
2.67 0.58 
0,11 0,059 
0,67 0,12 

0,005 

0,61 0,11 
0,0022 0,0011 

NOTES: 
BOLD values indicate exceedances of lEPA chronic standard; BOLD and shading indicates exceeds IBPA acute standard. 
U or <: Compound not detected above MDL 
J: Compound detected at concntration below reporting limit 
Sch. Cteek = Schoenberger Creek 
AS = Acute standard; See Table 6-25 for derivation of hardness-dependent criteria. 
CS = Chronic standard; See Table 6-2b for derivation of hardness-dependent criteria. 
na: not analyzed 
[3] - Sample collected in wet meadow (wetland) between West Ditch Outfall and open water habitat in the Cahokia Creek Watershed. Sample was not filtered, 
[4]- Samples collected at southem edge of open water habitat In the Cahokia Creek watershed. 
[5] - Reference samples were collected in the open water habitat of the Old Cahokia Creek Watershed (northeast of SW'34}, Samf̂ e was not filtered-
Samples collected in December 2006 were not filtered. 
Total values presented if a filtered sample was not available, though criteria are based on dissolved. 
• SW-42 and SW-45 were proposed for re-sampling in July 2007; however, there was no water in creek at SW-42 and no water in discharge channel at SW-45 on this sampling date. 
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Table 6-2b 
Calculation of Hardness-Dependent Aquatic Life Standards 

35 lAC Part 302.204 

Constituent 
Arsenic (trivaient, 
dissolved) 
[Barium 
iCadmium (dissolved) 

Chromium (trivaient, 
dissolved) 

Copper 

(dissolved) 

Lead 

(dissolved) 

jSelenium (dissolved) 
Silver (dissolved) 
Zinc (dissolved) 

Mercury (dissolved) 

AS 

(ng/L) 
360 X 
1.0*=360 

exp[A-^BIn(H)l 
X {1.138672-
[(lnH)(0.04183 
8)]}*, where 
A=-2.918and 
B=1.128 
exp[A-i-Bln(H)] 
X 0.316*, 
where 
A=3.688 and 
B=0.8190 
exp[A-i-Bln(H)] 
X 0.960*, 
where A=-
1.464 and 
B=0.9422 
exp[A-fBln(H)] 
X {1.46203-
[(lnH)(0.14571 
2))}*. 
where A=-
1.301 and 
B=1.273 

-
-
exp[A+Bln(H)] 
X 0.978*, 
where 
A=0.9035 and 

B=0.8473 
2.6 X 
0.85*=2.2 

Waterbody 
Hardness 

ln(Hardness 

CS 

(pg/L) 
190X1.0*^190 

exp(A-i-Bln(H)] X 
{1.101672-
((lnH)(0.041838)]}*, 
Where A=-3.490 and 
8=0.7852 

exp[A-i-Bln(H)l X 
0.860*. 
Where A=1.561 and 
B=Q.8190 

exp[A-i-Bln{H)] X 
0.960*. 
where A=-1.465 and 

B=0.8545 
exp[A-i-Bln(H)] X 
{1.46203-
[(lnH)(0.145712)l}*, 

where A=-2.863 and 
8=1.273 

5 

Exp[A+Bln(H)] X 
0.986*, 
where A=-0.8165 
and 

B=0.8473 
1.3X0.85*=1.1 

Dissolved Standards || 
Ditch 

92.5 
4.53 

AS 

(pg/L) 

360 

8.47 

515 

15.8 

69.5 

-

112 

2.2 

CS 

(Mfl/L) 

190 

-

0.97 

111 

10.6 

146 

5 

20.2 

1.1 

Rose Creek 
110.0 
4.70 

AS 
(pg/L) 

360 

-

1022 

593 

18.6 

84.0 

-

130 

2.2 

CS 

(pg/L) 

190 

-

1.11 

128 

12.3 

17.6 

5 

23.4 

1.1 

Schoenberger Creek 
195 
5.27 

AS 

(pg/L) 

360 

-

19.0 

948 

31.9 

155 

-

210 

2.2 

cs 
(pg/L) 

190 

-

1.69 

205 

20.1 

32.6 

5 

38.0 

1.1 

Cahokia Watershed 
690 

6.54 1 
AS 

(PQ/L) 

360 

-

74.5 

2669 

105.0 

570 

614 

2.2 

cs 
(pg/L) 

190 

4.28 

578 

59.1 

120 

5 

-. 

I l l 

1.1 

Sample ID: 
Date Collected: 

Location 
Hardness, as CaC03 
Average hardness 

SW-001 
6/29/2006 

East Ditch 1 
85 

SW-005 
6/29/2006 

East Ditch 1 
100 

92.5 

SW-10 
6/29/2006 

Rose Creek 
110 

SW-36 
6/29/2006 

Sch. Creek 
220 

SW-37 
6/29/2006 

Sch. Creek 
170 

195 

SW-34 
6/28/2006 

Cahokia 
Watershed 

590 

SW-34.D 
6/28/2006 

Cahokia 
Watershed 

720 
690 1 

- conversion factor multiplier for dissolved metals 



TABLE 6-3 
BENTHIC MACRO-INVERTEBRATE TISSUE SAMPLES COMPARED TO TISSUE RESIDUE EFFECT LEVELS 

FORMER OLD AMERICAN ZINC PLANT 
FAIRMONT CITY, ILLINOIS 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ID 

Location 
ANALYTE 
Arsenic 
Barium 
Cadmium 
Chromium 
iLead 
Selenium 
Zinc 

TISSUE RESIDUE EFFECT 

LEVELS' 

NOEC (wet wt) 
3.6 

NDA 
0.5 
1.44 

5 
NDA 
NDA 

LOEC (wet wt) 
4.2 

NDA 
0.59 
1.67 
5.22 
0.2 

11.12 

BT-SD-001" 

East Ditch 
(mg/kg) 

0.068 
0.149 
0.077 
0.025 
0.401 
0.124 
4.11 

HQ= 
Tissue/LOEC 

0.02 

-
0.13 
0.02 
0.08 
0.62 
0.37 

BT-SD-005 

East Ditch 
(mg/kg) 

0.077 
0.109 
0.150 
0.032 
0.351 
0.184 
8.35 

HQ= 
Tissue/LOEC 

0.02 

-
0.25 
0.02 
0.07 
0.92 
0.75 

BT-SD-006DUP 

East Ditch 
(mg/kg) 

0.029 
0.034 
0.012 
0.008 
0.044 
0.156 
3.37 

HQ= 
Tissue/LOEC 

0.01 

-
0.02 
0.005 
0.01 
0.78 
0.30 

BT-SD-008 

Rose Creek 
(mg/kg) 

0.031 
0.501 
0.367 
0.027 
0.818 
0.115 
28.22 

HQ= 
Tissue/LOEC 

0.01 

-
0.62 
0.02 
0.16 
0.58 
2.54 

BT-SD-013 

Rose Creek 
(mg/kg) 

0.104 
0.167 
0.217 
0.035 
0.234 
0.147 
5.444 

HQ= 
Tissue/LOEC 

0.02 

-
0.37 
0.02 
0.04 
0.73 
0.49 

Mean HQ 0.20 0.34 0.19 0.65 0.28 

ID 

Location 

ANALYTE 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Zinc 

TISSUE RESIDUE EFFECT 

LEVELS' 

NOEC (wet wt) 
3.6 

NDA 
0.5 
1.44 

5 
NDA 
NDA 

LOEC (wet wt) 
4.2 

NDA 
0.59 
1.67 
5.22 
0.2 

11.12 

BT-SD-022 

Shoenberger 

(mg/kg) 
0.031 
0.251 
0.003 
0.062 
0.053 
0.137 
1.971 

HQ= 
Tissue/LOEC 

0.01 

~ 
0.004 
0.04 
0.01 
0.68 
0.18 

BT-SD-034 

West Ditch 
Outfall 

(mg/kg) 
0.031 
1.820 
0.084 
0.008 
0.037 
0.082 
12.66 

HQ= 
Tissue/LOEC 

0.01 

~ 
0.14 
0.01 
0.01 
0.41 
1.14 

BT-SD-036 

Shoenberger 

(mg/kg) 
0.18 
2.22 
0.02 
0.03 
0.08 
0.12 
2.22 

HQ= 
Tissue/LOEC 

0.04 

-
0.03 
0.02 
0.02 
0.60 
0.20 

BT-SD-037 

Shoenberger 

(mg/kg) 
0.03 
0.14 
0.01 
0.03 
0.03 
0.10 
2.22 

HQ= 
Tissue/LOEC 

0.007 

-
0.01 
0.02 
0.005 
0.52 
0.20 

MeanHQ 0.15 0.28 0.15 0.13 1 

NDA = No data available 
Tissue was analyzed on a dry weight basis. Percent moisture was not available from the laboratory. 
Values were converted to wet tissue weight assuming that benthic invertebrate moisture content of 83.3 (by mass) percent (Pietz et al., 1984, as cited in EPA, 1999). 
Ctlssue (wet weight) = Ctissue (dry «(eight) x (1 - % water) 

Mercury and silver were not positively detected in tissue samples. 
Duplicate samples were averaged. 
Bold indicates detected concentration; non-detects presented at one-half the detection limit. 
NOEC = No observed effect concentration. 
LOEC = Lowest observed effect concentration. 
Shading and underline indicates exceeds LOEC. 
a = See Appendix E for derivation of tissue residue effect levels. 
b = Upgradient location in East Ditch (at origin). 
HQ = Hazard Quotient 
Bold indicates detected concentration; non-detects presented at one-half the detection limit. 
Bold text indicates detected concentration; one-half detection limit used as proxy value for non-detects 



Table 6-4 
Lines of Evidence for Assessing Impacts on Aquatic Ecosystems 

Former Old American Zinc Plant 
Fairmont City, IL 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

Line of Evidence 
ISurface Water Chemistry 

Exceeds WQC 
Sediment Chemistry & Bioassay 

PEC-Q 
Bioassay Survival 

Native Species Present during Bioassay 
Benthic Community Survey 

tf Organisms 
# Taxa 

MBI 
TBI 

Benthic Tissue Chemistry 
Tissue LOEC TRV HQ 

Maximum HQ 
1 Mean HQ 

' 
SD-01 

East Ditch 1 at 
origin 

Ephemeral -
zinc (chronic) 

11.0 
0 

Yes 

53 
16 

6.49 
6.71 

0.62 
0.2 

SD-02 

East Ditch 2 

Ephemeral 

2.57 

24 (1 sweep) 
6 
6 
5 

SD-05 

East Ditch 1 at mouth 
of East Ditch 2 

Ephemeral - zinc 
(chronic) 

24.5 
0 

No 

55 
16 

6.55 
7,13 

0.92 
0.34 

SD-06 & Duplicate 

East Ditch 1 downstream 
of East Ditch 2 

None (ephemeral) 

3.80 
0 

Yes 

55 
16 

6.44 
6.75 

0.78 
0.19 

Sample 
SD-08 & Duplicate 

Rose Creek at discharge of 
East Ditch 1 

None (ephemeral) 

32.2 
0 

Yes 

62 
16 

6.94 
7.29 

2.54 
0.65 

No./Locatlon 
SD-13 

Rose Creek upstream of 
Collinsville Road 

Ephemeral - zinc (acute & 
chronic) 

9.95 
0 

No 

40 
8 
6 
6 

0.73 
0.28 

SD-34 

Shallow marsh 
discharge of West 

Ditch 1 

None 

31.5 
0 

12 
5 

8.33 
9 

1.14 
0.28 

SD-22 

Schoenberger Creek 
upstreram of 

Collinsville Road 

None 

1.31 

66 
18 
6.7 
7 

0.68 
0.15 

SD-36 

Schoenberger Creek 
at discharge of the 
Engineered Ditch 

selenium (chronic) 

0.63 
0 

Yes 

60 
16 

6.67 
6.9 

0.6 
0.15 

SD-37 
Schoenberger Creek 

downstream of 
discharge of the 
Engineered Ditch 

None 

1.27 

55 
13 

6.58 
7 

0.52 
0.13 

Blank cell indicates line of evidence not performed at location 

HQ - Hazard quotient;LOEC = Lowest observed effect concentration, TRV = tissue residue effect level value, see Table 6-3 

PEC-Q = Probable Effect Concentration Quotienl; see Table 6-1. 

MBI = Macroinvertebrate Biotic Index; See Table 5-6 

TBI = Tolerance Biolic Index, see Table 5-6 

Ephemeral indicates surface waler body is ephemeral and channelized drainage feature 
WQC - water qualrly criteria 



Table 6-5 
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•• Ephemeral, channelized drainage; limited aquatic habitat provided. 

Fish were not observed in any of the sampled waterbodies. 
Figure 4: Ecological Conceptual Site Model 

Baseline Ecological Risk Assessment 

Former Old American Zinc Plant Site 



Figure 5 
Regression Analysis of Benthic Tissue and Sediment Concentrations 

R2 = 0.8066 

P-value = 0.00042 
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Figure 5 (continued) 
Regression Analysis of Benthic Tissue and Sediment Concentrations 

R2 = 0.759 

Slope = 0.00355 

p-value = 0.00103 
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ATTACHMENT A 

SITE PHOTOGRAPHS 



DATEH-IME: 
PROJECT: 
SUBJECT: 

1 
June 28, 2006 

I PHOTOGRAPHER: | ' Jeff Stofferahn 

0745 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Mid section of East Ditch #2, facing east. 

PHOTOGRAPH: 
DATEaiME: 
PROJECT: 
SUBJECT: 

June 28, 2006 
I PHOTOGRAPHER: | Jeff Stofferahn 
0745 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS" 
Mid section of East Ditch #2, facing west. 



PHOTOGRAPH: 
DATEH-IME: 
PROJECT: 
SUBJECT: 

June 28, 2006 
PHOTOGRAPHER: j Jeff Stofferahn 

0745 
Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
Mid section of East Ditch #2, east of Photo #1 location, facing east. 

I PHOTOGRAPHER: j PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

Jeff Stofferahn 
June 28, 2006 0845 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
East Ditch #1, south of confluence with East Ditch #2. Sample location SD-CT-06, macro invertebrate survey/sampling 



PHOTOGRAPH: 
DATEn"IME: 
PROJECT: 
SUBJECT: 

June 28, 2006 
I PHOTOGRAPHER: | Jeff Stofferahn 
0845 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
East Ditch #1, south of confluence with East Ditch #2. Sample location SD-CT-06. 

PHOTOGRAPH: 
DATEHIME: 
PROJECT: 
SUBJECT: 

I PHOTOGRAPHER: j Jeff Stofferahn 
June 28, 2006 0935 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
East Ditch #1. Sample location SD-CT-01, facing south. 



# 

PHOTOGRAPH: 
DATEH-IME: 
PROJECT: 
SUBJECT: 

June 28, 2006 
I PHOTOGRAPHER: | ' Jeff Stofferahn 
0935 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS" 
East Ditch #1. Sample location SD-CT-01, facing NE. 

PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

^ 

. J C Z l , 

8 
June 28, 2006 

I PHOTOGRAPHER: j ' Jeff Stofferahn 
1020 

Old American Zinc Plant Site, Faimiont City, Illinois - RI/FS 
East Ditch #1, immediately SE of East Ditch #2 confluence. Sample location SD-CT-05 Facing south. 



PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

jJune 28, 2006 
I PHOTOGRAPHER: f Jeff Stofferahn 
1100 

|Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
[Rose Creek, along south side of site. Sample location SD-CT-08. facing SE. 

I PHOTOGRAPHER: PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

10 Jeff Stofferahn 
June 28, 2006 1100 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Rose Creek, along south side of site. Near sample location SD-CT-08, facing west. 



r 5 
\ 

\ 

^^^^^^^^H 

i' 

1 
I PHOTOGRAPHER: | PHOTOGRAPH: 

DATE/TIME: 
PROJECT: 
SUBJECT: 

11 Rhonda Regester 

June 28, 2006 1545 
Old American Zinc Plant Site. Faimionl City, Illinois - RI/FS 
Old Cahokia Creek watershed, west of West Ditch Outfall. East of sample location SD-C-034 (al edge of open water), facing west 

I PHOTOGRAPHER: j PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

12 
June 28, 2006 1545 

Rhonda Regester 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Old Cahokia Creek watershed, west of West Ditch Outfall. At sample location SD-CT-034, facing east. 



PHOTOGRAPH: 
DATEH-IME: 
PROJECT: 
SUBJECT: 

13 I PHOTOGRAPHER: j ' Jeff Stofferahn 
June 29, 2006 0850 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Schoenberger Creek, at west outfall of Old Cahokia Creek watershed to north. Sample location SD-CT-36. 

14 I PHOTOGRAPHER: | PHOTOGRAPH: 
DATErriME: 
PROJECT: 
SUBJECT: 

Jeff Stofferahn 
June 29, 2006 0850 
Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
Schoenberper Creek, at west outfall of Old Cahokia Creek watershed to north. Sample location SD-CT-36. Facing ENE. 



PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

15 
June 29, 2006 

I PHOTOGRAPHER: Jeff Stofferahn 

0935 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Schoenberger Creek, downstream of west outfall of old Cahokia Creek watershed. Sample location SD-CT-37, facing NW. 

PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

June 29, 2006 
15 I PHOTOGRAPHER: | Jeff Stofferahn 

0935 
Old American Zinc Plant Site, Faimiont City, Illinois - RI/FS 
Schoenberger Creek, downstream of west outfall of Old Cahokia Creek watershed Sample location SD-CT-37, facing NE. 



PHOTOGRAPH: 
DATE^IME: 
PROJECT: 
SUBJECT: 

17 
June 29, 2006 

I PHOTOGRAPHER: j Jeff Stofferahn 
Approx. 1650 

Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
East Ditch #1, near sample location SD-CT-01, looking south. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

18 I PHOTOGRAPHER: | Jeff Stofferahn 
June 29, 2006 Approx. 1650 
Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
East Ditch #1, roughly 200 feet SSW of sample location SD-CT-091, looking SSW 



PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

19 
June 29, 2006 

I PHOTOGRAPHER: j Jeff Stofferahn 
Approx. 1650 

Old American Zinc Plant Site, Faimnont City, Illinois - RI/FS 
East Ditch #1, roughly 300 feet SSW of sample location SD-CT-091, looking SSW 

I PHOTOGRAPHER: | PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

20 Jeff Stofferahn 
June 29, 2006 Approx. 1650 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
East Ditch #1, at culvert approximately 750 feel SSW of sample locatior< SD-CT-01, looking NNE. 



PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

21 
June 29, 2006 

I PHOTOGRAPHER: j Jeff Stofferahn 
Approx. 1650 

Old American Zinc Plant Site, Faimiont City, Illinois - RI/FS 
East Ditch #1, at culvert approximately 750 feet SSW of sample location SD-CT-01, looking SSW. 

• 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

22 
June 29, 2006 

I PHOTOGRAPHER: | Jeff Stofferahn 
Approx. 1650 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
East Ditch #1, at culvert approximately 250 feel NNE of confluence with East Ditch #2. looking NNE. 



PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

23 I PHOTOGRAPHER: l ' Jeff Stofferahn 
June 29, 2006 Approx. 1650 
Old American Zinc Plant Site, Faimiont City, Illinois - RI/FS 
East Ditch #1, at culvert approximately 250 feet NNE of confluence with East Ditch #2, looking south. 

PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

24 I PHOTOGRAPHER: j Jeff Stofferahn 
June 29, 2006 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
East Ditch #1, at north end of culvert immediately north of confluence with East Ditch #2, looking NNE. 



# 

PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

June 29, 2006 
25 I PHOTOGRAPHER: | Jeff Stofferahn 

Approx. 1650 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
East Ditch #1, at south end of culvert at confluence with East Ditch #2, looking SW. Sample location SD-CT-05 in mid-photo. 

26 I PHOTOGRAPHER: | 

• 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

Jeff Stofferahn 
June 29, 2006 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
East Ditch #1, at culvert at confluence with East Ditch #2, looking east al East Ditch #2. 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

27 I PHOTOGRAPHER: | Jeff Stofferahn 
June 30, 2006 Approx. 0815 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Snapping turtle in Rose Creek near bioassay sample point SD-CT-013. 

PHOTOGRAPH: 
DATEniME: 
PROJECT: 
SUBJECT: 

28 
June 30, 2006 

] PHOTOGRAPHER: j Jeff Stofferahn 
0830 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Collecting bioassay sample at location SD-CT-013 in Rose Creek. 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

29 I PHOTOGRAPHER: | Jeff Stofferahn 
June 30, 2006 0850 
Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
Bioassay sample at location SD-CT-013 in Rose Creek. 

PHOTOGRAPH: 
DATEH^IME: 
PROJECT: 
SUBJECT: 

I P^^6T6(5ftAl^H^R^T 30 Jeff Stofferahn 
June 30, 2006 1150 
Old American Zinc Plant Site, Faimiont City, Illinois - R l / I ^ 
Open area between West Ditch outfall and Old Cahokia Creek Watershed pond. Approx. 160 feet NNW of outfall, facing NNW 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

31 
June 30, 2006 

I PHOTOGRAPHER: | ' Jeff Stofferahn 
1150 

Old American Zinc Plant Site. Fairmont City, Illinois - RI/FS 
Approximately 160 feet NNW of West Ditch outfall, looking SSE. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

32 I PHOTOGRAPHER: | 
June 30. 20(56^ 1200 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 

Jeff Stofferahn 

Plant community study reference site. Stomi water culvert on north side of Collinsville Road^ 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

33 
June 30, 2006 

\ PHOTOGRAPHER: Jeff Stofferahn 
1210 

Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
Plant community study reference site. Approx. 140 feet W of culvert, facing NNW. 

w 

I PHOTOGRAPHER: | PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

34 Jeff Stofferahn 
June 30, 2006 1210 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS' 
Plant community study reference site. Approx. 140 feet W of culvert, facing north. 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

June 30, 2006 
35 I PHOTOGRAPHER: | Jeff Stofferahn 

1210 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Plant community study reference site. Approx. 140 feet VJ of culvert, facing ESE. Culvert Is al base of large tree in center-left of photo. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

June 30, 2006 
36 I PHOTOGRAPHER: | Jeff Stofferahn 

Approx. 1225 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Plant community study site at Rose Creek outfall Approx. 150 feet N of outfall, facing N. 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

37 I PHOTOGRAPHER: f Jeff Stofferahn 
June 30, 2006 Approx. 1225 
Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
Plant community study site at Rose Creek outfall. Drum carcasses along flow path roughly 200 feet NNW of outfall. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

I PHOTOGRAPHER: | 38 Jeff Stofferahn 
June 30, 2006 Approx. 1225 
Old American Zinc Plant Site, Faimfiont City, Illinois - RI/FS 
Plant community study site at Rose Creek outfall. View of flow path between t*io study transects. NNW of outfall 



I PHOTOGRAPHER: 

o 
PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

39 Jeff Stofferahn 
June 30, 2006 Appi irox. 1225 
Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
Plant community study site at Rose Creek outfall. View of flow path tietween two study transects, NNW of outfall. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

40 I PHOTOGRAPHER: j Jeff Stofferahn 
June 30, 2006 Approx^ 1225 
Old American Zinc Plant Site, Fairmont City, Illinois - R I / F T " 
Plant community study site at Rose Creek outfall. Transect study area approx 300 feet NNW of outfall, facing NNW 



o 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

41 
June 30, 2006 

I PHOTOGRAPHER: | Jeff Stofferahn 
_A£^ rox. 1225 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Plant community study site at Rose Creek outfall Transect study area approx. 300 feet NNW of outiall, facing NNW 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

42 
December 12, 2006 1105 

I PHOTOGRAPHER: | Jeff Stofferahn 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Sample location SW/SD-45 in wet meadow downgradient of West Ditch Outfall. Looking NW. 

4.a 

jm"' 

I PHOTOGRAPHER: PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

43 Jeff Stofferahn 
December 12, 2006 1105 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Sample location SW/SD^5 in wet meadow downgradient of West Ditch Outfall Looking SE (outfall point in background). 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

44 PHOTOGRAPHER: Mike Carlson 
December 12, 2006 1115 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Collecting sediment sample at location SW/SD-38, at southem edge of open water in Cahokia wetlands complex. Looking NW. 

I PHOTOGRAPHER: PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

45 Jeff Stofferahn 
December 12, 2006 1125 
Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
Sample at location SW/SD-39, at southem edge of open water in Cahokia wetlands complex Looking NW. 



PHSTSSSAPHT 
DATETTIME: 
PROJECT: 
SUBJECT: 

46 I PHOTOGRAPHER: \ Jeff Stofferahn 
December 12, 2006 1125 
Old American Zinc Plant Site, Faimiont City, Illinois - RI/FS 
Sample at kxatkan SW/SD-39, al southem edge of open water in Cahokia wetlands complex Looking NW. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

47 I PHOTOGRAPHER: | Mike Carlson 
December 12, 2006 1135 
Old American Zinc Plant Site, Faimiont City, Illinois - RI/FS" 
Collecting sediment sample at kxatkw SW/SD-40, at southem edge of open vwter in Cahokia wetlands complex. Looking N. 
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PHOTOGRAPH: 
DATETTIME: 
PROJECT: 

SUBJECT: 

48 
December 12, 2006 1350 

I PHOTOGRAPHER: j Jeff Stofferahn 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 

Sample location SW/SD-41, Rose Creek at confluence with West Ditdi, SW comer of Site. Rose Creek culvert under access point to CSX 
terminal in background. Looking ENE. 

I PHOTOGRAPHER: | PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

49 Mike Carison 
December 12.2006 1445 
Old American Zinc Plant Site, Faimiont City, Illinois - RI/FS 
Sample location SW/SD-43, Rose Creek roughly 230 feet upstream (SE) of Collinsville Road. 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

50 
December 12, 2006 1445 

I PHOTOGRAPHER: | ' Jeff Stofferahn 

Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Sample location SW/SD-43, Rose Creek roughly 230 feet upstream (SE) of Collinsville Road. Looking W. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

I PHOTOGRAPHER: \ 51 
December 12,2006 1445' 

Mike Carison 

Okj American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Sample kxation SW/SD-43, Rose Creek approximately 230 feel upstream (SE) of Collinsyille Road. Looking .W. 



I PHOTOGRAPHER: | Jeff Stofferahn 
DATETTIME: 
PROJECT: 
SUBJECT: 

52 
December 14, 2006 0910 - 0920 
Old American Zinc Plant Site, Fainmont City, Illinois - RI/FS 
Wet meadow between West Ditch outfall and open water of Cahokia wetlands complex. Near ouffall. looking NW. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

I t^H6t66feAF^HEI^: | 53 
December 14.2006 0910-0920 

Mike Carison 

Old American Zinc Plant Site. Fairmont City, Illinois - R \ l f ^ 
Wet meadow by West Ditch outfall, looking NW. Panorama wHh photos 54, 55 and 56. 



PHOTOGRAPH: 
DATE/TIME: 
PROJECT: 
SUBJECT: 

54 I PHOTOGRAPHER: | Jeff Stofferahn 
December 14, 2006 0910 - 0920 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Wet meadow north of West Ditch outfall, looking WNW. Flag for sample SW/SD-45 in left foreground. Panorama with photos 53. 55 and 56. 

55 I PHOTOGRAPHER: | PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

Mike Carison 
December 14, 2006 0910-0920 
Old American Zinc Plant Site. Fainmont City, Illinois - RI/FS 
Wet meadow north of West Ditch outfall, looking WSW. Flag for sample SW;SD-4S in rightt foreground. Panorama with photos 53, 54 and 56. 



I PHOTOGRAPHER: | PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

56 Jeff Stofferahn 
December 14, 2006 0910 - 0920 
Old American Zinc Plant Site, Faimiont City, Illinois - RI/FS 
Wet meadow north of West Ditch outfall, looking SSW. Panorama with photos 53, 54 and 55. 

PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

I f̂ H6f66ftAt>HlRr 57 Mike Carison 
December 14, 2006 0910-0920 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Edge of open v»ater in Cahokia wetalnds complex, downgradient from West Dteth Outfall Duck blind in center of photo Looking NNW 



PHOTOGRAPH: 
DATETTIME: 
PROJECT: 
SUBJECT: 

I PHOTOGRAPHER: | ' 58 Jeff Stofferahn 
December 14, 2006 0910-0920 
Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS 
Wet meadow, looking NW approx. halfway between West Dicth outfall and open water of Cahokia wetlands complex. 
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PHOTO 59 PHOTOGRAPHER: Jeff Stofferahn 
DATE: July 17,2007 TIME: 1020 
SITE: Former American Zinc Site, Fairmont City, lllinois-RI/FS 
SUBJECT: Location of sediment sample TWD-I-N, looking northeast. 
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PHOTO 60 PHOTOGRAPHER: Jeff Stofferahn 
DATE: July 17, 2007 TIIVIE: 1020 
SITE: Former American Zinc Site, Fairmont City, lllinois-RI/FS 
SUBJECT: Location of sediment sample TWD-1-N, looking northeast. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

61 
July 17,2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1020 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-1-N, looking south-southwest. 
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PHOTO 
DATE: 
SITE: 
SUBJECT: 

62 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1020 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-I-N, looking northwest 



PHOTO 63 PHOTOGRAPHER: Jeff Stofferahn 
DATE: July 17,2007 TIME: 1105 
SITE: Former American Zinc Site, Fairmont City, lllinois-RI/FS 
SUBJECT: Location of sediment sample TWD-1-C, looking southeast. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

64 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1105 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-1-C, looking southeast. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

65 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1105 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-1-C, looking northwest. 
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PHOTO 
DATE: 
SITE: 
SUBJECT: 

66 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1105 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-1-C, looking northeast. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

67 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1105 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-1-C, looking northeast. 
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PHOTO 
DATE: 
SITE: 
SUBJECT: 

68 
July 17,2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1125 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-1-S, looking southeast. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

69 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1125 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-1-S, looking northwest. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

70 
July 17, 2007 

PHOTOGRAPHER: Rhonda Regester 
TIME: 1455 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Collecting sediment sample TWD-2-S, looking northwest. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

71 
July 17, 2007 
Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Sediment sample TWD-2-S. Note decoys on water. 

PHOTOGRAPHER: Rhonda Regester 
TIME: 1455 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

72 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1455 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-2-S., looking southeast. Note remnants of old duck blinds. 

I 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

73 
July 17, 2007 

PHOTOGRAPHER: Rhonda Regester 
TIME: 1515 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-2-C, looking north-northwest. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

74 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1515 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-2-C, looking northwest. 
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PHOTO 
DATE: 
SITE: 
SUBJECT: 

75 
July 17,2007 

PHOTOGRAPHER: Jeff Stofferahn 1 
TIME: 1535 1 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 1 
Location of sediment sample TWD-2-N, looking east-southeast. I 



PHOTO 76 PHOTOGRAPHER: Jeff Stofferahn 
DATE: July 17, 2007 TIME: 1535 
SITE: Former American Zinc Site, Fairmont City, lllinois-RI/FS. 
SUBJECT: Location of sediment sample TWD-2-N, looking northwest. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

77 
July 17, 2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1600 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-3-S, looking northeast. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

78 
July 17,2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1600 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-3-S, looking southwest. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

79 
July 17,2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1600 

Former American Zinc Site, Fairmont City, lllinois-RI/FS. 
Wooded area to southeast of sediment sample TWD-3-S. 

i 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

80 
July 17,2007 

PHOTOGRAPHER: Jeff Stofferahn 
TIME: 1635 

Former American Zinc Site, Fairmont City, lllinois-RI/FS. 
Location of sediment sample TWD-3-N, looking northwest. 



PHOTO 
DATE: 
SITE: 
SUBJECT: 

81 
July 17,2007 

PHOTOGRAPHER: Rhonda Regester 
TIME: 1635 

Former American Zinc Site, Fairmont City, lllinois-RI/FS 
Location of sediment sample TWD-3-N, looking southeast. 
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1. INTRODUCTION 

This report contains whole-sediment toxicity evaluations performed on 

sediment during July, 2006. The purpose of the tests was to determine the 

potential acute toxicity of sediment contaminants on the dipteran, Chironomus 

tentans. This report outlines procedures specific for sediment toxicity testing and 

data evaluation. This work was carried out at the Aquatic Toxicology and 

Microbiology Laboratory In Ann Arbor, Michigan. 

2. PROCEDURES AND METHODS 

The evaluation of the toxicity of eight sediments was conducted using the 

ten day survival test for the dipteran, C. tentans. The procedures followed are 

contained In EPA/600/R-99/064, MethocJs for Measuring the Toxicity and 

Bioaccumulation of Sediment-Associated Contaminants with Freshwater 

Invertebrates. A summary of a recommended test conditions for the midge Is 

found In Table 1. 

2.1 Laboratory Water Supply 

A moderately hard water for C. tentans cultures and maintenance is 

employed in our facility. Preparation of the reconstituted moderately hard 

laboratory water is outlined In EPA/821/R-02-013. This water Is made up in a 

volume of 200 L on which water quality parameters are run to check for 

consistencies between batches. This moderately hard water was utilized as the 

culture water as well as for the overlying water renewal. 

2.2 Test Organisms 

The test organisms, C. tentans, were obtained from Aquatic Blosystem, 

Inc. in Fort Collins, Colorado. A sufficient number of midges were shipped to the 

laboratory on June 29, 2006 and upon arrival were immediately transferred to a 

10 L aerated aquarium until their use. They were fed a homogenized Tetrafin ' 

goldfish mixture until test exposure Initiation on July 7, 2006. 

2.3 Sediment Collection and Source 

Seven of the eight sediments were collected by ENTACT/STL personnel 

from the vicinity of Fairmont City, Illinois from June 28, 2006 to June 30, 2006. 

The samples were shipped In coolers with Ice to the laboratory and stored at 4°C 

In the refrigerator. A control sediment was prepared from shredded brown paper 

toweling that was soaked for 24 hours in acetone. It was rinsed five times with 

deionlzed water. After that step, the shredded paper was placed in a 10 L 



aquarium and aerated for four days. Part of the shredded substrate was 

employed as the control sediment, whereas the remainder was frozen for future 

use. 

2.4 Experimental Design 

The aim of these tests was to evaluate the potential acute toxicity of the 

seven sediments and one laboratory control. With this objective In mind, 

standard testing procedures, as summarized in Table 1, were employed. Eight 

replicates per sediment were set up for C. tentans exposures and the shredded 

paper toweling that was used In maintaining laboratory culture, was employed as 

a control sediment. Moderately hard laboratory water was utilized for the 

overlying water. 

One day prior to the start of the test (day -1) the sediment from each site 

was mixed thoroughly and the 100 mL aliquots were transferred to each of the 

eight test chambers. During this process, large debris that consisted mostly of 

partially decaying plant material and visible fauna were removed. Visual 

observations of the sediments that were made at that time are noted in Table 2. 

Moderately hard laboratory water was also added at this time. On day 0, the 

overlying water was renewed before the test organisms were introduced into 

each of the glass beakers. Measurement of water quality parameters was also 

Initiated on this day. Ten second- and early third-lnstar C. tentans larvae (10-12 

days old) were randomly added to respective test chambers. At this time the 

organisms were fed, 1.5 mL homogenized Tetrafin"' goldfish food. The glass 

beakers were placed In a rack and transferred to a temperature controlled 

Incubator (23 ± 1°C.) The light cycle was 16 hours on and 8 hours off. Twice 

daily, temperature, conductivity, pH and dissolved oxygen were measured in the 

composite water sample derived from the eight replicates for each sediment 

treatment. After that process, the overlying water was renewed in all the beakers 

(Appendix A: Table A-1). Feeding occurred only after the morning renewal. This 

procedure was repeated dally through day 10, at which point the tests were 

terminated. On day 0, the overlying water from the beakers was composited 

from each sediment sample and 250 mL were retained for alkalinity, hardness 

and 500 mL for ammonia analysis. On the last day, the same procedure was 

followed. On day 10, the sediments were sieved through a #40 (425 (.im) U.S. 

Standard mesh sieve and the surviving test organisms were removed and 

counted (Table A-2). 
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TABLE 1 RECOMMENDED TEST CONDITIONS FOR A TEN DAY SEDIMENT 

TOXICITY TEST WITH CHIRONOMUS TENTANS 

1. Test Type: Whole-sediment toxicity test with renewal of 

overlying water 

2. Temperature (°C): 23 + VC 

3. Light quality: Wide-spectrum fluorescence lights 

4. Illuminance: About 100to1,000 lux 

5. Photoperiod: 16 h light, 8 h darkness (recommended) 

6. Test chamber size: 300 mL high form lipless beaker 

7. Sediment volume: 100 g 

8. Overlying water volume 175 mL 

9. Renewal of overlying 
water: 2 volume additions per day; continuous or 

intermittent (e.g. one volume addition every 12 
hours) 

10. Age of test organisms: Second- to third-instar (about 10-d-old larvae). All 
organisms must be second- or third-instar with at 
least 50% of the organisms at third-instar. 

11. No. of organisms per test 

chamber: 10 

12. No. replicate chambers per 

treatment: Depends on the objective of the test. Eight 
replicates are recommended for routine testing. 

13. Feeding regime: Tetrafin^ goldfish food, fed 1.5 mL daily to each test 
chamber (1.5 mL contains 4.0 mg of dry solids) 

14. Aeration: None, unless dissolved oxygen in overlying water 
drops below 40% of saturation 

15. Overlying water: Culture water, well water, surface water, site water 
or reconstituted water 

16. Overlying water quality: Hardness, alkalinity and ammonia measured at the 
beginning and end of a test. Temperature, pH, 
conductivity, and dissolved oxygen measured twice 
daily. 

17. Test duration: 10 days 

18. Endpoints Survival, with greater than 70% in the control and 
with minimum mean ash free dry weight of 0.48 mg/ 
surviving control organism. 

Test Method 100.2 EPA Publication 600/R-99/064 (March, 2000). 



TABLE 2 PHYSICAL APPEARANCES OF SEDIMENTS COLLECTED 
DURING JUNE 28-30, 2006 PROXIMAL TO FAIRMONT CITY, 
ILLINOIS 

SEDIMENT IDENTIFICATION DESCRIPTION 

Laboratory Control 

SD-CT-01 (Field Control) 

SD-CT-05 

SD-CT-06 

SD-CT-08 

SD-CT-13 

SD-CT-34 

SD-CT-36 

Shredded brown paper toweling. 

Dark clayey loam with decaying vegetation, 

no odor, no oily sheen, oligochaetes and 

three midges were removed. 

Dark brownish clay with decaying 

vegetation, no odor or oily sheen, rust-iron 

layer, no macroinvertebrates were observed. 

Dark clayey loam with decaying vegetation, 

no odor or oily sheen, oligochaetes and two 

midges were removed. 

Black clayey silt with decaying vegetation, 

no odor or oily sheen, some oligochaetes 

were removed. 

Grayish clay silt, less vegetation, no odor or 

oily sheen, no macroinvertebrates were 

found. 

Black clay with duck weed {Lemna sp.) and 

other vegetation, no odor or oily sheen, 

some oligochaetes were found. 

Black clay with big pieces of twigs and some 

decaying vascular plant material, no odor or 

oily sheen, a few oligochaetes were 

removed. 



other indigenous species in the sediment, mostly aquatic worms, were 

also removed but not included in the survival count. The biological endpoint for 

these sediment tests was mortality. The validity of the test was based on greater 

than 70% survival in the control treatment for C. tentans and a mean ash free dry 

weight greater than 0.48 mg per surviving individual. In addition, it was 

recommended that the hardness, alkalinity, pH and ammonia in the overlying 

water within the treatments should not have varied by more than 50% over the 

test duration. 

2.5 Statistical Analysis 

Survival data for the tests were analyzed first for normality and 

homogeneity of the variance employing Shaplro-Wilk's and Bartlett's Tests, if 

necessary the data were transformed prior to the analysis. The Tox Stat® 

version 3.5 Program (University of Wyoming and West, Inc., WY) was employed 

for the statistical analysis. However, no statistical procedure was performed in 

this evaluation since an inadequate number of midges survived in all the 

sediments with the exception of the laboratory negative control (Table A-2). 

2.6 Quality Assurance 

The purpose of this experiment is important for two reasons. First of all, a 

reference test will monitor over time the relative sensitivity of the laboratory 

organisms. Results of the respective EC50 value for an acute test will provide 

information on physiological changes that affect tolerances. Secondly, the 

reference test is part of the QA/QC program that provides a tool to evaluate the 

ability of the laboratory to generate reproducible results (Appendix B). 

3.0 RESULTS AND DISCUSSION 

The toxicity evaluation of a control and seven grab aquatic sediment 

samples was initiated on July 7, 2006 and completed on July 17, 2006. The 

samples were collected from the vicinity of Fairmont City, IL by ENTACT/STL 

personnel. 

3.1 Physical-Chemical Aspects 

Temperature, conductivity. pH and dissolved oxygen were measured in 

the overlying water twice daily (Table A-1). The temperature stayed fairly 

constant and remained within the 23 ± r C guidelines. This was expected since 

the exposure vessels were kept in the temperature and light controlled incubator. 

For conductivity, the observed and recorded values varied somewhat between 



the 10 days exposure period and between sediment samples. But, a decreasing 

trend was noticed between the initial and final measurement for each of the 

overlying water taken from the respective sediment samples. A very similar 

pattern was observed with pH between days and sediment samples. However, 

an overall trend for decreasing pH values for all sediments was not the case. In 

some overlying water of the sediments, the pH decreased over the exposure 

period (laboratory control, SD-CT-06 and SD-CT-13); while the overlying waters 

from sediment SD-CT-01, SD-CT-05, SD-CT-08 and SD-CT-34 showed a slight 

increase in pH. For sediment SD-CT-36, no change between initial and final pH 

measurement was seen. The dissolved oxygen concentration also varied 

somewhat but stayed above the 40% saturation level as recommended. A slight 

increasing trend with time was noticed in all the overlying waters measured. 

Sediment SD-CT-34 had usually the lowest dissolved oxygen concentration. 

The pH value, conductivity, alkalinity, hardness and ammonia levels for 

the initial and final measurements are summarized for each of the sediment in 

Table A-2 in the Appendix. Also the survivals of midges are included. As 

mentioned in the previous paragraph, all of these parameter values varied and 

either increased or decreased or stayed the same. Probably the most variability 

between start up and final concentrations was recorded for ammonia. This 

compound decreased in all the overlying water samples for the respective 

sediments over time, with the exception of SD-CT-13 where the concentration 

increased by a factor of three from 0.14 to 0.42 mg/L as NH3-N. The remaining 

waters analyzed from the various sediments showed significant reductions in the 

ammonia with time. Over a four fold decrease (426%) was recorded over time in 

SD-CT-06 (2.30 mg/L to 0.54 mg/L) and SD-CT-34 had decreased 386% (5.8 

mg/L to 1.5 mg/L.) The laboratory negative control showed a 257% decrease 

(0.72 mg/L to 0.28 mg/L) over the 10 days and SD-CT-36 decreased its ammonia 

concentration by 270%. The ammonia levels in the remaining sediments were 

reduced by less than 100%. The loss in the ammonia over time is somewhat 

puzzling, since the majority of the midges had died in the early part of the test. 

Oligochaetes were still found in most of the sediments and they may have played 

a part in this venting of ammonia. Another contribution to this loss may have 

been attributed to the water renewal process, although this was done very 

carefully to reduce the turbulence and potential mixing. The role of the aquatic 

flora, namely bacteria, may have been the significant factor in the conversion of 

ammonia to nitrate and nitrite and hence was not accounted for in the analysis. 
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Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for 
Designated Sediments for Day 0 

1 
Sediment ID | Date 

Lab Control 

i SD-CT-01 
1 

: SD-CT-05 

SD-CT-06 

SD-CT-08 

SD-CT-13 

SD-CT-34 

SD-CT-36 

Moderately 
Hard Water* 

, . i Temperature 
Time j : ^ ^ 

1 7/7/2006 ! 1245 ! 22.4 
1 1 

i 1 : 
i 22.5 

22.6 

1 
j 
1 

j 

: 
1 

22.6 

22.4 

22.5 

Conductivity pH 
(ymhos/cm) ; (S.U.) 

390 

390 

380 

7.1 

7.1 

7.1 

! 
420 

400 

390 
1 

22.4 

22.5 

22.6 

22.1 

490 

430 

360 

370 

7.3 

7.2 

7.7 

7.1 

7.3 

7.9 

7.9 

! D.O. 
I (mg/L) 

5.9 

5.8 

5.9 

5.4 

4.8 i 

5.4 

4.0 
1 
1 

4.1 

8.4 

8.4 

Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for 
Designated Sediments for Day 1 

i ' 1 
1 Sediment ID j Date { Time 

1 1 ab Control ^^^^2°°^ 1 ° 9 ^ ° 
Lao L^oniroi i 

1920 
f^n PT n i ; 

' "^n PT n'i 
1 

1 1 

<^n PT nfi 1 
i 
1 

c;n PT np ; 

<^n PT n ' 

f^n PT 1A 
1 
1 

c n PT Tfi 

' Moderately 
1 Hard Water 

Temperature 
(°C) 

22.5 

23.0 
22.5 

22.5 

22.6 

22.6 

22.6 

22.9 
22.4 

22.8 

22.6 

22.9 

22.6 

22.8 

22.5 

22.7 

22.1 

22.7 1 

Conductivity 
(|jmhos/cm) 

390 

380 
380 

380 

370 

370 

410 

400 

390 

370 

390 

380 

490 

470 

420 

400 

360 

360 

pH 
(S.U.) 

7.7 

7.6 
7.1 

7.1 

7.1 

7.2 

7.3 
7.3 

7.2 

7.3 

7.8 
7.9 

7.1 

7.2 

7.3 

7.2 ] 

7.9 j 

8.0 

D.O. 
(mg/L) 

5.5 

5.3 
5.2 

4.9 

4.9 
5.0 

4.1 

3.9 

4.4 

4.2 
5.7 

5.4 ; 

3.9 ; 
4.1 1 
3.9 1 
4.0 1 

8.4 j 

8.3 

Moderately Hard Water - Water employed in replacing the overlying water. 
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Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for 
Designated Sediments for Day 2 

, 1 

1 Sediment ID i Date 
1 i 

Time 

' l ^hPnn t rn l '• 7/9/2006; 1030 
i Lab Control ; ! 1930 

: 1 
: <^n P T n i 

Temperature 
CC) 

22.7 

22.8 

22.7 
-D-CT-01 . 22.8 

1 ' l 22 7 <̂ r̂  P T I T ; 
OU-l^ 1 -UD 1 1 

<^n t^T nf l 
o U - o 1 -UO , 

r r> P T nf l 
JU-K.^ I -UO 

22.9 

! 22.7 

^ 23.0 

22.6 

23,0 

CPl P T 10 ! 

i 
c r \ P T 0/1 

22.6 

23.1 

22.6 
oD-CT-34 23.1 

! i 22 7 c n P T OR 
oU->»/ 1 -OO ; 

Moderately ! ! 
Hard Water* 

23.1 j 
22.7 

23.2 1 

Conductivity 
(pmhos/cm) 

420 

400 

390 

370 
380 

370 

420 

380 

410 

390 

420 

380 

520 

470 

450 

400 
360 

360 

pH 
(S.U.) 

7.3 

7.2 

7.0 

7.1 

7.0 

7.1 

7.1 

7.3 

7.1 

7.2 
7.4 

7.7 

7.1 

7.2 
7.2 

7.1 
7.0 

7.9 

D.O. 
(mg/L) 

4.4 

4.6 

3.9 

4.4 
4.7 

4.6 
4.7 

4.5 
4.4 

4.6 
4.7 

4.2 

4.3 

3.9 
4.0 

3.9 
8.4 

8.5 1 

Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for 
Designated Sediments for Day 3 

* Moderately Hard Water - Water employed in replacing the overlying water. 
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; ) 
Sediment ID -' Date 

Lab Control 
1 

1 SD-CT-01 

SD-CT-05 

SD-CT-06 

SD-CT-08 

SD-CT-13 

SD-CT-34 

SD-CT-36 

Moderately 
Hard Water 

7/10/2006 

Time 

1000 

2000 

1 

i 

1 

t 

Temperature 
(°C) 

22.4 

23.0 
22.5 

22.9 

22.5 

22.9 

22.5 

22.8 

22.5 

22.8 1 
22.5 ! 

22.8 
22.4 1 

22.9 ' 

22.5 

22.9 j 

22.7 ! 

23.1 1 

Conductivity 
(pmhos/cm) 

420 

400 
370 

370 

370 

370 

390 

380 

390 

380 

390 

380 1 

410 i 

400 

400 1 
390 j 

370 

370 
1 

pH 
(S.U.) 

7.0 

7.0 
7.1 

7.1 

7.1 

7.1 

7.3 

7.3 
7.2 

7.2 : 

7.7 ' 

7.6 , 
7.2 '• 

7.2 

7.2 1 
7.2 j 

7.9 

8.0 1 

D.O. 
(mg/L) 

3.9 

4.0 
4.6 

4.8 , 

3.9 1 

3.8 1 
4.8 

4.7 

4.0 j 

4.1 

4.3 1 

4.3 

3.9 

3.8 1 

3.8 1 

3.7 

8.3 1 
8.3 i 



Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for Designated 
Sediments for Day 4 

Sediment ID i Date ' Time 

Lab Control 

i SD-CT-01 
1 

SD-CT-05 

SD-CT-06 

SD-CT-08 

SD-CT-13 

SD-CT-34 

SD-CT-36 

Moderately 
Hard Water* 

7/11/2006 0930 

Temperature 
CO 
22.6 

2100 ; 23.1 
1 i 22.6 
1 1 23.0 

i 22.6 
1 23.2 

22.6 
j 23.0 

22.7 
23.1 
22.7 
23.2 
22.7 
23.4 
22.8 
23.0 
22.6 
22.8 

Conductivity 
(p mhos/cm) 

410 
400 
380 
380 
370 
360 
380 
390 
380 
390 
380 
390 
390 
380 
400 
410 
370 
380 

pH 
(S.U.) 

6.9 
7.0 
7.2 
7.2 
7.2 
7.2 
7.4 
7.3 
7.3 
7.3 
7.7 
7.6 
7.3 
7.2 
7.3 
7.3 
8.3 
8.2 

DO. 
(mg/L) 

4.1 
3.9 
4.2 
4.0 
4.0 
4.1 
4.3 , 
3.9 j 
3.8 
4.0 
4.2 
4.0 
4.1 1 
4.3 
3.8 ' 
3.9 
7.9 
7.9 

Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for Designated 
Sediments for Day 5 

1 
Sediment ID Date 

N-ibCnntrnl 7/12/2006 
Lao v^oniroi 

! 1 

c n P T m ! 

cp i P T 0"=; i 
1 1 

Time 

0945 
1925 

Temperature 
CC) 

22.6 
23.1 
22.4 

j 23.0 

' c n P T nR 
1 

c n P T DP 

c n P T 1 T 

c n P T 04 

1 1 

1 c n PT TR i 

1 Moderately i 
Hard Water i 

22.4 
23.1 
22.5 
23.2 
22.6 
23.2 
22.6 
23.2 
22.7 
23.3 
22.7 
23.2 
23.0 
23.2 

Conductivity 
(pmhos/cm) 

420 
390 
380 
370 
370 
370 
390 
380 ' 
390 ; 
370 i 
390 ! 
390 ^ 
390 
380 
400 
400 '• 
370 1 
370 1 

pH 
(S.U.) 

6.9 
6.9 
7.1 
7.0 
7.1 
7.0 
7.3 
7.2 
7.3 
7.2 
7.5 
7.4 
7.3 
7.2 
7.2 
7.2 
7.9 \ 
7.9 1 

D.O. 
1 (mg/L) 

4.1 
' 4.2 

4.0 , 
3.9 1 
4.4 i 
4.2 ' 
4.1 1 
4.0 i 
4.3 
4.0 
3.9 1 
3.9 j 
4.0 i 
3.8 ' 
3.7 
3.6 
8.4 1 
8.5 

Moderately Hard Water - Water employed in replacing the overlying water. 
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Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for Designated 
Sediments for Day 6 

i Sediment ID 1 Date ' Time ! temperature 
1 t 1 i ( ' ^ ; 

Lab Control 

SD-CT-01 
1 

SD-CT-05 

SD-CT-06 

SD-CT-08 

SD-CT-13 

SD-CT-34 

SD-CT-36 

Moderately 
Hard Water* 

7/13/2006 j 0935 
1 2100 

22.8 
1 22.6 

22.7 
22.6 
22.7 
22.8 

_ 22.7 
22.7 
22.7 
22.8 
22.8 
22.9 
22.8 
22.9 
22.8 
22.9 
22.2 
23.0 1 

Conductivity 
(pmhos/cm) 

380 
390 
370 
360 
360 
360 
380 
370 
370 
370 
380 
380 
370 
370 
380 
380 
370 1 
370 

pH 
(S.U.) 

6.7 
6.6 
7.1 
7.2 
7.1 
7.1 
7.3 
7.3 
7.2 
7.3 
7.6 
7.6 
7.3 
7.3 
7.3 
7.3 j 
7.9 
7.9 ' 

D.O. 
(mg/L) 

3.8 
3.9 
3.7 
3.8 
4.1 
4.0 , 
4.1 
3.9 
4.5 
4.0 
4.1 
3.9 
3.8 
3.9 ! 
3.7 
3.7 1 
8.2 i 
8.4 1 

Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for 
Designated Sediments for Day 7 

Sediment ID 

! Lab Control 
1 
1 
: SD-CT-G1 

; SD-CT-05 

1 
SD-CT-06 

SD-CT-08 

' SD-CT-13 

1 SD-CT-34 

: SD-CT-36 

Moderately 
1 Hard Water 

Date 

7/14/2006 

1 
1 

! 
1 

! 
1 

Time 

0955 
2015 

1 

1 

1 
1 

Temperature 
CC) 
22.5 
22.6 
23.1 
23.2 
23.0 
23.1 
23.0 
23.4 
23.2 
22.9 
23.1 
22.8 
23.2 
22.9 
23.3 
22.8 
22.3 1 
22.4 1 

Conductivity 
; (pmhos/cm) 

400 
380 
370 
360 
360 
370 
370 
370 
370 1 
370 j 
380 
390 i 
360 
360 j 
380 1 
380 1 
380 
380 

pH 
(S.U.) 

6.7 
6.6 
7.2 
7.2 
7.2 
7.2 
7.2 
7.3 
7.3 1 
7.3 1 
7.6 • 
7.7 1 
7.3 
7.3 1 
7.2 1 
7.3 j 
7.9 1 
8.0 

D.O. 
(mg/L) 

4.4 
4.1 
4.7 1 
3.8 j 
4.3 
4.2 
5.4 1 
3.9 1 
5.2 i 
4.0 ' 
4.4 ! 
3.8 1 
3.9 1 
4.0 1 
3.8 ! 
3.7 1 
8.3 
8.4 ! 

* Moderately Hard Water - Water employed in replacing the overlying water. 
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Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for 
Designated Sediments for Day 8 

j Sediment ID 1 Date 

l;,hrontrnl 7/15/2006 

Time 

1045 

i Temperature 
CC) 
22.4 

' - ^ ^ ^ ° " ' ' ° ' .i 2015! 23.1 
i i 1 1 c r \ r^x rvi i 

o U - U 1 -UI • 1 

<̂ r̂  r^T nc: i 
o U - C 1 -UO 1 1 

22.4 
23.0 
22.4 
23.1 

! cn PT nr ! 1 22.5 
1 o U - U 1 -Ub I • 

1 
cn PT no ' i ! o U - O 1 -UO ! 

1 , 1 

1 (--n P T 10 ' 
o U - O 1 - 1 v) 

c n P T 0/1 ' 
1 ' 

c n P T TR 
oU-*.^ 1 -OO 

Moderately ' 
Hard Water* ] 

23.1 
22.5 
23.1 
22.6 
23.1 
22.6 
23.2 
22.5 
23.1 
22.4 
22.7 

Conductivity 
(pmhos/cm) 

370 
360 
360 
360 
350 
350 
360 
360 
360 
360 
380 
380 
360 
360 
370 
370 
380 
380 

pH 
(S.U.) 

6.8 
6.7 
7.2 
7.2 
7.3 
7.2 
7.4 
7.3 
7.3 
7.3 
7.6 
7.6 
7.3 
7.3 
7.3 
7.3 
8.0 
8.0 

D.O. 
(mg/L) 

4.4 
4.1 
4.7 
4.8 
3.8 
4.3 
5.4 
3.9 
5.2 
4.0 
4.4 
3.7 
3.9 
3.9 
3.8 
3.7 
8.4 
8.3 

Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for 
Designated Sediments for Day 9 

' Moderately Hard Water - Water employed in replacing the overlying water. 
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Sediment ID 
1 
1 Lab Control 
1 

SD-CT-01 

SD-CT-05 

SD-CT-06 

SD-CT-08 j 

1 
SD-CT-13 • 

SD-CT-34 

SD-CT-36 ''-
1 

Moderately ! 
Hard Water 

Date 

7/16/2006 

Time 

1030 
2100 

1 

Temperature 
CC) 

22.6 
23.0 
22.5 

23.0 
22.6 
23.0 
22.6 

! 23.1 
22.7 
23.1 1 

i 22.7 
1 1 22.9 i 

22.7 
! i 22.9 
. ; 22.8 ! 
1 22.9 
1 22.6 • 
1 1 22.9 

Conductivity 
(pmhos/cm) 

370 
370 
370 
370 
360 
360 
370 
360 
370 
370 \ 
390 I 
400 ' 
370 i 
380 i 
380 
380 
380 
380 1 

pH 
(S.U.) 

6.8 
6.7 
7.2 
7.2 
7,3 
7.3 
7.4 
7.3 
7.4 
7.4 
7.7 i 
7.8 ; 
7.4 i 
74 
7.4 j 
7.4 j 
7.9 , 
8.0 1 

D.O. 
(mg/L) 

3.7 
3.8 
5.0 
5.0 
5.6 
5.1 
5.3 j 
4.8 
5.8 
4.6 1 
5.2 
4.4 :' 
4.9 
4.9 j 
4.4 ; 
3.8 : 
8.1 ' 
8.3 i 



Table A-1 Daily Measured Physical and Chemical Data From Overlying Water for 
Designated Sediments for Day 10 

Sediment ID 

1 Lab Control 
i 

SD-CT-01 
1 

1 

[ SD-CT-05 

i 
! SD-CT-06 
1 

SD-CT-08 

SD-CT-13 

SD-CT-34 

SD-CT-36 

Moderately 
Hard Water* 

Date 

7/17/2006 

Time 

1130 
1 

' 

1 

Temperature 
CC) 

22.9 

22.9 

1 22.9 

i 
1 

1 

22.9 

23.1 

23.1 

23.2 

23.2 

„ . 

' Conductivity 
(pmhos/cm) 

' 360 

360 

370 

370 

360 

380 

360 

380 

pH 
(S.U.) 

6.7 

7.2 

7.2 

7.2 

7.3 

7.6 

7.3 

1 D.O. 
(mg/L) 

3.8 

3.9 

3.9 

4.2 

3.9 

3.7 

3.7 

7.3 

— 

i 1 

3.8 i 
1 

1 

Moderately Hard Water - Water employed in replacing the overlying water. 
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Table A-2 Physical, Chemical and Biological Data Compansons Between Day 0 and Day 10 for Overlying 
Water from Designated Sediment Samples 

Sample ID 

Lab Control 

SD-CT-01 
FieldControl 
SD-CT-0'5 ^ 

SD-CT-06 

SD-CT-08 

SD-CT-13 

"SD^CT¥4"~ 

SD-CT-36 

Day 

0 
10 
0 
\0 

' 0 
^o 
0 
10 
0 
10 
0 
10 
0 
10 
0' 
10 

pH(S.U.) 

7.1 
6.7' 
7.1 

' 7 . 2 

7.1 
7.2 

7.3 
7.2 
7.2 
7.3 
7.7 
7.6 
7.1 
7.3 
7.3 
7.3 

Conductivity 
(pmos/cm) 

390 
1 360 
t 390 

380 
380 
370 
420 
370 
400 
360 
390 
380 
490 
360 
430 
380 

Alkalinity 
(mg/L 

CaC03) 
78 
70 
68 
68 
66 
68 
70 
74 
84 
80 
78 
88 
90 
98 
84 
82 

Hardness 
(mg/L 

CaC03) 
96 
108 
92 
96 
96 
96 
100 
92 
112 
104 
108 
108 
112 
108 
108 
108 

Ammonia 
(mg/L NH3) 

0.72 
0.28 
1.20 
0.78 
1.00 
0.68 
2.30 
0.54 
1.80 
0.90 
0.14 
0.42 
5.80 
1.50 
2.60 
0.96 

Survival 
Number 

80 
70 
80 
0 
80 
0 
80 
1 

80 
0 
80 
1 

80 
0 
80 
0 
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Table A-3 A Summary of Midge Survival, Dry Weight (dried at 105C) and Ash Free Dry Weight (dried 
at 550 C) in Designated Sediments 

Sediment ID; Laboratory Control 

i Replicate 

A 

1 B 
i c 
i D 

E 

! F 

G 

1 H 

Sediment ID: 

i Replicate 

1 ^ 
B 

1 c 
1 D 

E 
F 
G 
H 

Sediment ID: 

Replicate j 
• 

A i 

B i 
C 1 
D 
E 
F 
G 
H 1 

Survival 
Number 

8 

8 

8 

10 

10 

8 

9 

9 

SD-CT-01 (S 

Survival 
Number 

0 
0 
0 
0 
0 
0 
0 
0 

SD-CT-05 

Survival ! 
Number | 

0 
0 ' 
0 
0 
0 i 
0 1 

0 1 
0 i 

Initial Wt. 
(mg) 
98.00 

97.00 

81.00 

97.00 

131.00 

103.00 

94.00 

104.00 

te Negative Cor 

Initial Wt. 
(mg) 

-
-
-
-
-
-
-
-

Initial Wt. 1 
(mg) 

-
-

i 
-

j 

j 
1 
1 

L 

1 Final Dry Wt. 
(mg) 

1 92.50 
89.00 

75.00 

1 90.00 
120.00 

94.00 

86.00 

96.50 

1 Ash Free Wt. 
1 (mg) 

4.50 
1 

7.50 

3.00 

1 7.00 
10.00 

8.00 

6.50 

7.50 

Mean Ash Free Wt./lndiv. (mg) 

itrol) 

Final Dry Wt. 
(mg) 

-
-
-
-
-
-
-
-

Mean Ash Free 

Final Dry Wt. 
(mg) ! 

1 

1 

-

1 
T 
! 

Mean Ash Free 
1 

Std. Dev. 
95% C.I. 

Ash Free Wt. 
(mg) 

Wt./lndiv. (mg) 
Std. Dev. ! 
95% C.I. 

Ash Free Wt. | 
(mg) 

-
-
-
-
-
-
-

: 
wt./lndiv. (mg) i 

Std. Dev. [ 
95% C.I. 1 

j Ash Free 
! Wt./lndiv. (mg) 

1 0.56 
! 0.94 

! 0.38 1 

I 0.70 
( 1.00 

1.00 i 

0.72 i 

0.83 
0.77 
0.22 
0.15 

Ash Free | 
Wt./lndiv. (mg) 

1 
j 

1 
1 

-
j 

1 
) 

J 
-
-

Ash Free 
Wt./lndiv. (mg) 

i 

1 

; 

1 
i 

1 
1 
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Table A-3 A Summary of Midge Survival, Dry Weight (dried at 105C) and Ash Free Dry Weight (dried at 
550 C) in Designated Sediments 

Sediment ID: SD-CT-06 

1 

1 
Replicate 

1 A 

i ^ 
' c 
ID 
1 E 

I F 

1 G 

I H 

Survival 
Number 

0 

0 

0 

0 

0 

1 

0 

0 

Initial Wt. 
(mg) 

-
-

• 

-

Final Dry Wt. 
(mg) 

' 
-
. 

Ash Free Wt. 
(mg) 

-

-

-

-

-

-

-

-

Mean Ash Free Wt./lndiv. (mg) 
Std. Dev. 
95% C l . 

Ash Free 
Wt./lndiv. (mg) 

-

-

1 
1 

-
. 

1 
Sediment ID: SD-CT-08 

i Replicate 
! A 

IB 
i c 

i D 
! E 
1 F 
| G 
! H 

Survival 
Number 

0 
0 
0 
0 
0 
0 
0 
0 

Initial Wt. 
(mg) 

-
-

-
-
-
-
-

Final Dry Wt. 
(mg) 

-
-
-

-
-

-

Ash Free Wt. 
(mg) 

-
-
. 

-
-
-

Mean Ash Free Wt./lndiv. (mg) 
Std. Dev. 
95% C l . 

Ash Free 
Wt./lndiv. (mg) 

-
-
-
-
-
-
-
-
-
-

[ 
Sediment ID: SD-CT-13 

^ i idp i / 

F 

Replicate 
A 
B 

! C 

Survival 
Number 

0 
0 
0 

Initial Wt. 
(mg) 

-
-
-

1 

! Final Dry Wt. 
(mg) 

! 
' 

-

! Ash Free Wt. 
' (mg) 
! 

-
. 

Ash Free ' 
Wt./lndiv. (mg) • 

-

-

1 G 
1 H 

1 
1 0 

1 - i -
i - ' -
i Mean Ash Free Wt./lndiv. (mg) 

! Std. Dev. 
i 95% C l . 

1 
1 -

-



Table A-3 A Summary of Midge Survival, Dry Weight (dried at 105C) and Ash Free Dry Weight (dried at 
550C) in Designated Sediments 

Sediment ID.- SD-CT-34 

Replicate 

' A 

' B 

c 
0 
E 

F 

G I 

H 

Survival 
Number 

0 

0 

0 

0 

0 

0 

0 

0 

Initial Wt. 
(mg) 

-

-

-

-

-

-

-

Final Dry Wt. } Ash Free Wt. 
(mg) ! (mg) 

j 
1 

-

-
. 

-

-

-

-
. 

-

-

-

Mean Ash Free Wt./lndiv. (mg) 
Std. Dev. 
95% C l . 

Ash Free 
Wt./lndiv. (mg) 

-

1 
-

-
-
-

1 
Sediment ID: SD-CT-36 

• 

Replicate 
A 
B 
C 
D 
E 
F 
G 
H 

Survival 
Number 

0 
0 
0 
0 
0 
0 _ ^ 
0 

0 

Initial Wt. 
(mg) 

-
-
-
-
-
-
-
-

Final Dry Wt. 
(mg) 

-

-
-

• 

. 

. 

Mean Ash Free 

Ash Free Wt. 
(mg) 

-
-
-
-
-
-
-
-

Wt./lndiv. (mg) 
Std. Dev. 
95% C l . 

Ash Free 
Wt./lndiv. (mg) 

-
-
-
-
-
-

-

i 
i 
i 
1 
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Table A-4. A Summary of Exposed Midge Survival in Designated Sediments from 7/7/2006 through 7/17/2006 

Sample 
ID 

Reference 
N/A 

Lab Control 

SD-CT-01 
(Site Control) 

SD-CT-05 

SD-CT-06 

SD-CT-08 

SD-CT-13 

SD-CT-34 

SD-CT-36" 

Number of 

Organisms 
Initial 
Final_ 
Initial 
Final 

Jnit[al 
Final 
Initial 
Final 
Initial 
Final 
Initial 
Final 
Initial 
Final 
Initial 
Final 
Initial 
Final 

A 

10 
8 
10 

_o ^ 
10^ 

_0 
i o ' 
0 
10 
0 
10 
0 
10 
0 
10 
0 

B 

1 ^ 
8 

l o 

10 
0 
10 
0 
10 
0 
10 
0 
10 

_ 0 _ 
10 
0 

C 

10 
8 
10 
0 
10 

0 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 

Replicate 
D 

10 
10 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 
10 

E 

10 
10 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 
10 

0 0 

F 

10 
_8 

10 
0 
10 
0 
10 
1 
10 
0 
10 
0 
10 
0 
10 
0 

G H 

10 
9 
10 

0 

0 

_10 
0 
10 
0 
10 
1 

10 
0 
10 
0 

— 

10 
9 
10 
0 
10 

0 
10 
0 
10 
0 
10 
0 
10 
0 

Mean 

10 
8.75 
10 
0 
10 
0 
10 

0.01 
10 
0 
10 

0.01 
10 
0 
10 
0 

Survival 
Std Dev 

0.89 

0.35 

0.35 

Sur;.% 

87.5 

0 

0 

0.1 

0 

0.1 

0 

0 

95% C l . 

0.62 

0.24 

0.24 
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1. INTRODUCTION 

>««• This report contains the reference toxicity method and data interpretation 

for the 96 hour acute test for Chironomus tentans when exposed to various 

concentrat ions of sodium chloride (NaCI). 

2.0 PROCEDURE AND METHODS 

One 96 hour acute static renewal survival test was performed with 

Chironomus tentans. Methods as outlined in EPA/600/R-99/064 were followed 

(Table 1). The C. tentans test was carried out from July 7, 2006 to July 11, 2006. 

2.1 Laboratory Water Supply 

A moderately hard water was utilized in our facility for the C. tentans 

culture. Preparation of the reconstituted laboratory water is outlined in EPAy821-

R-02-013. The water is made up in volume of 200 L on which water quality 

parameters are run to check for consistencies between batches. Moderately 

hard water was used to make up the various concentrations of sodium chloride 

solution for exposure of C. tentans. 

2.2 Test Organisms 

^f^ Chironomus tentans used in this reference experiment was from the same 

cohort as those organisms employed in the sediment toxicity tests. The midges 

were late second- early third-instar larvae. 

2.3 Experimental Design 

The purpose of this test was to evaluate the "relative sensitivity" of the 

organisms to our reference toxicant, sodium chloride. C. tentans were exposed 

to five concentrations of NaCI solution and one control. Four replicates, with 10 

organisms in each, were set up for each concentration and for the control. The 

organisms were fed with 1.25 ml of TetrafintS) goldfish food (4.0 g solid/L 

suspension) on day 0 and after renewal on day 2. Routine water quality 

parameters were measured prior to the transfer of organisms to their respective 

exposure vessels and at the end of the test. 

3.0 RESULTS AND DISCUSSION 

Reference toxicity evaluation with C. tentans was initiated on July 7, 

2006. The test satisfied the validity requirement of 90% survival in the control. 



The routine physical-chemical parameters varied little over the test period and 

these are recorded on the data sheet. 

The resulting 96 hour EC50 values and 95% confidence intervals, 

calculated by using Probit Analysis (Tox Stat, v. 3.5, University of Wyoming and 

West, Inc.), was 8.20 g NaCI/L (7.88, 8.51 95% Cl.) 

4.0 SUMMARY 

A reference toxicity test with C. tentans was carried out with sodium 

chloride. The test proved valid since 90% or greater survival was achieved in the 

control after the four days period. The EC50 value is comparable to those values 

obtained previously. 



TABLE 1 RECOMMENDED TEST CONDITIONS REFERENCE-TOXICITY TESTS 

WITH MORE THAN ONE ORGANISM/CHAMBER 

1. Test Type: Water-only test 

2. Dilution series: Control and at least 5 test concentrations (0.5 

dilution factor) 

3. Toxicant: NaCI 

4. Temperature (X) : 23 + 1°C 

5. Light quality: Wide-spectrum fluorescence lights 

6. Illuminance: About 100 tol.OOO lux 

7. Photoperiod: 16 h light, 8 h darkness 

8. Renewal of water: None 
9. Age of organisms: Second to third instar (about 10-d-old larvae). All 

organisms must be third or second instar with at 
least 50% of the organisms at third instar. 

10. Test chamber: 300 mL high form lipless beaker 

11. Volume of water: 200 mL 

12. No. of organisms/chamber:... 10 

13. No. replicate chambers per 

treatment: 4 

14. Feeding regime: 1.25 mL Tetrafin* goldfish food (4 g/L stock) on day 

0 and day 2) 

15. Substrate: None 

16. Aeration: None, unless dissolved oxygen in overlying water 
drops below 40% of saturation 

17. Dilution water: Culture water, well water, surface water, site water 
or reconstituted water 

18. Test chamber cleaning: None 

19. Water quality: Hardness, alkalinity, conductivity, dissolved oxygen 
and pH at the beginning and end of a test. 
Temperature daily. 

20. Test duration: 96 h 

21. Endpoints Survival (LC50) 
22. Test acceptability: 90% control survival 

Test Method 100.2 EPA Publication 600/R-99/064 (March, 2000). 



The change in calcium carbonate concentrations measured in the alkalinity and 

hardness procedure were minimal for the testing period. 

3.2 Biological Aspect 

Prior to the transfer of Chironomus tentans midges into the eight 

sediments, indigenous organisms consisting mostly of aquatic worms 

(Oligochaeta) and midges (Family Chironomidae) were removed. Eight 

replicates, each containing 100 g of sediments and 175 mL of dilution water, 

received 10 midges each. Mortality of these organisms was obsen/ed within the 

first few days of the test. \t was rather surprising that such a low number of 

midges survived. In fact a single Chironomus was picked from each of the two 

sediments, namely SD-CT-06 and SD-CT-13. The physical - chemical 

parameters measured were not that different from the laboratory negative control 

from which an 87.5% survival was recorded (Table A-4). The cause for this 

mortality had to be attributed to metals, namely lead, cadmium and zinc for which 

no data were provided. Based on these results, namely the lack of midge 

survival, negated the procedure for statistical analyses between sediments and 

the control. It was somewhat disappointing that the negative site control 

sediment (SD-CT-01) did not produce surviving midges. It should be noted 

however that viable oligochaetes were found even after 10 days in most 

sediments. 

4.0 SUMMARY 

The dipteran, Chironomus tentans, was utilized in evaluating the potential 

toxicity of seven aquatic sediments and one control for a 10 day period in July, 

2006. The physical-chemical parameters measured twice daily in the respective 

overlying waters of the various sediments varied somewhat. These values, 

however, were not considerably different than those observed from the laboratory 

control. Midge survival in the control after 10 days was 87.5% (70 out of 80); 

whereas only a single organism was recovered from each of the two sediments. 

The remaining five sediments produced zero midges. Heavy metals, lead, 

cadmium and zinc, may have been the main cause for this acute toxicity. Due to 

the lack of surviving midges in the seven sediments, no statistical analysis was 

performed. 
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Table 2 Quality Assurance Acute Toxicity Data vi/ith Chironomus tentans. 
From July 7 to July 11,2006 

Parameler 

Concenlral ion 

Replicates 

Number of Individual 

Temperature 

Dissolved Ox^'ijeri 

l_pil 
CjDnclucUvily 

Alkalinity 

Hardness 

Units 

g NaCI/L 

J 
OHr 

Concentralion 

Replicates 

Number of Individual 

Temperature 
Dissolved Oxygen 
(Initial) 
Dissolved Oxygen 

ima^y 
pH, Initial 

pH, Final 

Conductivity, Initial 

Conductivity, Final 

^ k a j i n i i ^ 

Hardness 

oC _ 

mg/L _ 

sy 
umhos/ciTi 

mg/L C a C 0 3 

_mg;L CaCQ3 

g NaCl/L 

_A_ 

10 

Control-MHW 

_B 

10 

c 
10 

D 

10 

22 

8 4 

360 

100 

6 0 

A_ 

10 10 J_±CL 10 

22^ 

8 4 

T.J 

10900 

7,0 

10 10 

C 

10 10 

J2 
8 4 

7 7 

12520 

8 0 

B 

10 10 10 10 

22 

8 4 

7 7 

13520 

A 

10 

9 0 

B 

10 

C _ 

JO 
p 
10 

22 

_ 8 . ^ _ 

_7^7 

14850 

10 0 

A 

19. 
B 

JO 

C 

10 

22 

8 3 

7 7 

16250 

D 

10 

48 Hr' 

oC 

mg/L 

mg/L 

_sy 
SU 

umhos/cm 

umhos/cm 

mg/L C a C 0 3 

mg/L CaC03 

Control-MHW 

10 

B 

10 10 10 

22 

8 6 

4 9 

8 0 

7 3 

360 

370 

66 

100 

6 0 

10 

B^ 

10 10 10 

22 

_&6 

5 1 

7 8 

7 1 

10860 

10910 

7.0 

10 10 10 10 

22 

8 5 

5 4 

7 8 

7 1 

12690 

12490 

8,0 

10 10 

22 

8 5 

5 3 

7 1 

13610 

13570 

9 0 

22 

8 5 

4 9 

7 8 

7J 
14730 

14890 

100 

22 

8 5 

5 0 

7 8 

7 1 

16380 

16310 

96 Hr 

Concentration 

Replicates 

Number of Individual 

Temperature 

Dissolved Oxygen 

E.H 

Conductivity 

g NaCI/L 

oC 

su 
umhos/cm 

Conlrol-MHW 

A 

10 

8 

10 

2 

5 

C 

9 

D 

10 

3 

4 

7 3 

3f 30 

6 0 

A 

10 

B 

10 

c 
10 

D 

10 

23 

5 6 

7 1 

10920 

7,0 

A 

9 

B 

9 

C 

10 

23 

5.5 

D 

10 

_ . 
7 1 

12760 

8 0 

r 
A 

^ 
B 

5 

C 

8 

D 

6 

23 

5 

7 

3_ . 

1 

13660 

u 9 0 

A 

1 

B 

3 

C 

2 

D 

2 

23 

5 

7 

14 

1 

1 

(•80 

A 

0 

1 0 0 

B 

1 

C 

0 

23 

5 2 

7 1 

16230 

D 

0 

!> 



TABLE 3 STATISTICAL ANALYSIS 

PROBIT ANALYSIS - NOT USING SMOOTHED PROPORTIONS 

DOSE 

0.00 
6.00 
-'.00 
o.OO 
9.0 0 
10.00 

Est. .Mu = 
sd = 

NUMBER 
SUBJECTS 

4 0 

4 0 

4 0 

•4 0 

40 
4 0 

3.1951 
0. 162 3 

NUMBE 
OESERV 

39 
40 
36 
23 
8 
1 

Est. Si 

:R 
'ED 

gma = 
sd = 

1 
0 

OBSERVED 
PROPORTION 

0.9750 
1 .0000 
0.9500 
0.5750 
0.2000 
0.0250 

.5238 

. 1668 

PREDICTED 
PROPORTION 

1 .0000 
0.92 51 
0.7 836 
0.5509 
0.2987 
0.1181 

Chi-ScTuare lack cl 663948.4716 Likelihood lack of fit 46.6652 

Table Chi-square = 13.2767 (alpha = 0.01, df = 4) 
Table Chi-square = 9.4877 (alpha = 0.05, df = 4) 

PROBIT EC ESTIMATES 

POINT 
uN.aiDJUSTED 

;T. END POINT 9b% CONFIDENCE LIMITS 

EC 1 
EC 5 
EClO 
EC20 
EC25 
EC 3 0 

EC 4 0 

ECSO 

EC 60 

EC':'0 

EC7 5 

ECSO 

EC 90 

EC 9 5 

EC 9 9 

4 
5 
6 
6 
7 
1 

7 , 

8 

8. 
8. 
9. 
9. 

10. 
10. 
11. 

.6502 

.6887 

.2423 

.9126 

. 1673 

.3960 

.8091 

.1951 

,5812 
,9942 
2229 
4776 
1460 
7 016 
7 4 00 

3.8580 
5.0 941 
5.7443 
6.5152 
6.8004 
^.0514 
7.4892 
7.8771 

8.2439 
8.6169 
8.8167 
9.035 0 
9.5951 
10.0477 
10.8843 

5 
6 
^ 
7 

7 
7, 
o 

8. 

0 . 

9 _ 

9. 
9. 

10. 
11. 
12. 

.4424 

.2632 

.7 402 

.3101 

.5342 

.7406 

. 1289 

.5132 

9164 
3715 
6291 
92 01 
7008 
35 54 
5958 

26 



ATTACHMENT C 

BENTHIC COMMUNITY STUDY 



Memorandum 
To: Jeff Stofferahn, ENTACT & Associates 

From: Tom Girman, Jerry Kelly 

CC: 

Re: Former American Zinc Plant Benthic Community Monitoring 

Natural Resources Consulting, hic. (NRC) performed an investigation of the aquatic 
macroinvertebrate communities of waterways in the vicinity of the former American Zinc 
plant in Fairmont City, Illinois, on June 26-30,2006. The purpose of the investigation was to 
provide data conceming the area aquatic macroinvertebrate communities in support of a 
baseline Ecological Risk Assessment being prepared for the site by ENTACT & Associates 
LLC (ENTACT). The investigation included collection of aquatic macroinvertebrates for 
analysis of community health and body burdens of specific heavy metals (arsenic, cadmium, 
lead, and zinc). 

METHODS 

NRC pertbrmed the investigation according to the Baseline Ecological Risk Assessment 
Work Plan (M.T. Bosco & Associates, 2006) and the Support Sampling Plan for the Old 
.American Zinc Plant Site (ENTACT, 2006). Based on field conditions and discussions with 
ENTACT staff, NRC sampled nine locations in waterways within or near the site. A tenth 
location. East Ditch No. 2, became desiccated before a full sampling effort could be 
performed. Consequently, only a cursory qualitative taxonomic list could be developed for 
this waterway. 

Several NRC scientists stationed on the banks or wading into the waterways collected aquatic 
macroinvertebrates with D-frame nets. All available habitats were sampled according to 
procedures described in Region IV U.S. Environmental Protection Agency guidance 
documents (Ecological .Assessment Standard Operating Procedures and Quality Assurance 
XfanuaL 2002). A level of effort of up to three sampling hours was applied to each of the 
nine locations fi-om which tissue and benthic community samples were collected. 

Aquatic macroinvertebrates for community assessment analysis were generally identified to 
the family level in the field. Selected organisms of each taxon were preserved in ethanol and 
retained for future reference. 

Aquatic macroinvertebrate species observed to comprise the majority of the community 
biomass were retained for tissue analysis. The individual organisms were rinsed in distilled 
water and transferred to tared, resealable polyethylene bags. The bags of sampled organisms 
were weighed in the field to provide a mass of 6 to 10 grams for each sample location. 
Samples were retained on ice until custody was transferred to ENTACT field personnel for 
shipping to the analytical laboratory. 



RESULTS 

Aquatic macroinvertebrate organisms included in the samples for tissue analysis are 
summarized in the attached Table 1. In general, the species included in the tissue analysis 
samples are either in direct contact with the substrate (scrapers) or are likely to bioconcentrate 
contaminants (predators). 

Aquatic macroinvertebrates were generally identified to family level. Leeches (Himdinea) 
and aquatic worms (Oligochaeta) were identified to class level, and water mites 
(Trombidiformes) to suborder level. Results of the community analyses are included in 
Table 2. Thirty taxa were identified for the area waterways. 

Macroinvertebrate Biotic hidex (MBI) values were calculated for the sample locations, 
including East Ditch No.2, which is based on a very limited sampling effort. The Illinois 
Environmental FYotection Agency (lEPA) has used the MBI for stream assessments since 
1983 (IVater Monitoring Strategy 2002-2006, August 2002). This procedure, developed by 
Hilsenhoff (1982, 1988) for Wisconsin streams, is a semi-quantitative assessment of organic, 
oxygen-depleting pollution of flowing waters. Table 2 also shows the results of applying the 
MBI tolerance values for aquatic macroinvertebrate families based solely on organism 
presence. This approach is a qualitative assessment, resulting in Tolerance Biotic Index 
(TBI) values, used by the Wisconsin Department of Natural Resources (Lillie and Schlesser, 
1994). The results of applying both the MBI and the TBI indices suggest that most of the 
area waterways have significant oxygen-depleting pollution concems. 

It should be noted that there are limitations to the use of the aquatic macroinvertebrate 
community results. Not all of the aquatic macroinvertebrate famihes identified in Table 2 are 
assigned tolerance values. Although some of these organisms form an appreciable part of the 
aquatic macroinvertebrate community, they are not considered in the assessment process 
because the species of these families subsist, and sometimes thrive, regardless of the oxygen-
depleting status of the habitat. Many of the aquatic bug and beetle species and some of the 
aquatic fly larvae families are air breathers, so the waters' dissolved oxygen concentrations 
will have little or no effect on the health of these species. Fourteen of the 30 identified taxa 
have species that are air breathers, and thus provide limited information for a biological 
assessment of the aquatic macroinvertebrate communities. 

Page 2 



REFERENCES 

ENTACT, 2006. Support Sampling Plan for the Old American Zinc Plant Site. Fairmont 
City, Illinois. Revision 2, 71 pp. 

Hilsenhoff, W.L., 1982. Using a Biotic Index to Evaluate Water Quality in Streams, 
Wisconsin Department of Natural Resources Technical Bulletin No. 132,22 pp. 

Hilsenhoff, W.L., 1987. An Improved Biotic Index of Organic Stream Pollution, The Great 
Lakes Entomologist, 20(l):31-39. 

Hilsenhoff, W.L., 1988. Rapid Field Assessment of Organic Pollution with a Family-level 
Biotic Index, Journal of the North American Benthological Society, 7:65-68. 

Hilsenhoff, W.L., 1998. A Modification of the Biotic Index of Organic Stream Pollution to 
Remedy Problems and Permit Its Use throughout the Year, The Great Lakes Entomologist, 
31(1):1-12. 

Illinois Environmental Protection Agency, 2002. Water Monitoring Strategy 2002-2006, 
Publication IEPA/BOW/02-005. 

Lillie, R.A., and R.A. Schlesser, 1994. Extracting Additional Information from Biotic Index 
Samples, The Great Lakes Entomologist, 27(3): 129-136, 

M.T. Bosco & Associates, 2006. Baseline Ecological Risk Assessment Work Plan for the 
Old American Zinc Plant Site, Fairmont City, Illinois, 18 pp. 

U.S. Environmental Protection Agency Region IV, 2002. Ecological Assessment Standard 
Operating Procedures and Quality Assurance Manual, 2002 

• Page 3 



July 24. 2006 

Additional Analysis of Benthic Communities 
Former American Zinc Plant 

Pursuant to ENTACT's Request, NRC has assessed the potential applicability of selected 
benthic metrics to the benthic data collected at the Former American Zinc site. 

.Metrics Described in Numbers I through 7 

Benthic sampling at the Former American Zinc Site was qualitative in nature. Benthic 
taxa lists were developed based on qualitative sampling (with a frequency occurrence 
estimated for the sampled taxa at the time of collection). The data generated from 
qualitative sampling are not amenable to analysis using metrics which are quantitative in 
nature and based upon abundance of benthic organisms observed. Specifically, 
community analyses based on organism or taxa densities, total/relative abundance. 
Shannon-Wiener Index, or Simpson's Diversity Index, cannot be computed using the 
Former American Zinc site data. 

Potential Applicable Qualitative Metrics 

The benthic macroinvertebrate family-level data collected from the Former American 
Zinc site is useftil to assess the benthic communities of the investigated locations. The 
taxa lists were developed based on qualitative sampling, with a frequency of occurrence 
estimated for the sampled taxa at the time of collection. This information is appropriate 
for developing qualitative assessments of the benthic communities. 

NRC developed Macroinvertebrate Biotic Index (MBI) values for the sampled locations 
associated with the Former American Zinc site using a system similar to that used by the 
Illinois Environmental Protection Agency (lEPA). lEPA uses an MBI metric as a 
measure of organic, oxygen-depriving pollution in stream environments. In urilizing an 
MBL lEPA applies the Hilsenhoff Biotic Index (HBI, Hilsenhoff, 1982, 1987, 1988), 
which has been refined for use on the taxonomic family level. The HBI system assigns a 
tolerance value (of low oxygen and high organic waste levels) to aquatic arthropod 
species found in flowing waters. A higher HBI value, on a scale of 0 to 10, indicates a 
higher tolerance of low dissolved oxygen and high organic pollution conditions. 
Implementing the HBI system initially required counting organisms to a 100-count, a 
semi-quantitative analysis. The HBI count has since been modified to count a maximum 
of 10 organisms of each encountered taxon. This approach limits bias due to dominance 
effects of one or two species in a sample (Hilsenhoff, 1998). Using the maximum 10-
count per taxon, NRC developed MBI values for all of the benthic sampling locations 
associated with the Former American Zinc site. This was the only semi-quantitative 
metric developed for the benthic community analysis. 

The MBI values developed for the Former American Zinc site can be used to compare the 
sampling locations with each other, but their use is somewhat limited in that the MBI was 
developed as a measure of benthic community response to oxygen-depleting organic 
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wastes (e.g., high biochemical oxygen demand materials) in flowing waters. The lack of 
flow and continuity of the local waterways at the former American Zinc Plant project 
area ftirther limits the application of the MBI to the site situation. 

Several qualitative metrics can be applied to the collected benthic community data. One 
of these metrics is the Tolerance Biofic Index (TBI), a variation of the HBI used by the 
Wisconsin Department of Natural Resources (WDNR, Lillie and Schlesser, 1994). The 
TBI is the average tolerance value for the taxa assigned tolerance values in a sample. 

Other qualitative metrics that can be applied to the project's benthic community data 
include taxa richness (number of identified taxa in a sample). Community Similarity 
Index, Jaccard's Coefficient of Community, and Community Loss Index. NRC 
applied taxa richness to the Former American Zinc benthic data and included the values 
in Tables 1 and 2. For minimally stressed waterways, these values (5 to 18) would be 
low. The total number of taxa for all of the benthic communities combined is 30. 

The taxa identified in the benthic communities generally reflect stressed conditions, 
especially limitations due to low dissolved oxygen conditions. Of the 30 taxa identified, 
greater than half (the three snail families, the nine bug families, the three beetle families, 
and the mosquito family) represent species that are considered air breathers, and 
independent of the dissolved oxygen concentrations of the waterways. 

Both the Community Similarity Index and Jaccard's Coefficient of Community could 
be suitably applied to the Former American Zinc site benthic data. To apply either of 
these metrics, any two sampling sites are compared with each other for the number of 
shared taxa. The values of both indices range from 0 (no similarity) to 1 (identical taxa 
lists). The Community Similarity Index and Jaccard's Coefficient of Community have 
been calculated for the benthic communities sampled as part of the Former American 
Zinc project the results are tabulated in Table 3. In general, greater similarity, as 
calculated by both indices, occurs among those benthic communities where the most taxa 
(13 to 18) were identified. This suggests that the commonality of the sites is not so much 
a distinction of which taxa the areas will support, but rather whether the sites will support 
any benthic macroinvertebrate taxa. Benthic macroinvertebrates found at a sampling site 
are likely those taxa common to the benthic communities of the area. The low similarity 
values occur because few taxa were found at these sampling locations. 

The Community Loss Index (CLI) is a measure of the differences of taxa occurring in 
the benthic communities in a waterway from a reference condition, typically an upstream 
location. A CLI value of zero indicates no loss of taxa in the downstream benthic 
community compared to that of the reference location. The upper end of the CLI range is 
open-ended (infinity), indicating complete loss of common taxa between the sampled 
benthic community and the reference community. 

For the Former American Zinc site, CLI values can be developed for those benthic 
communities that can be considered to fall into a geographic continuum of a waterway. 
Because of the intermittent nature of Rose Creek and West Ditch No. 1, there are two 
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separate flow pattems that can be assessed for the CLI metric: East Ditch to upper Rose 
Creek and Schoenberger Creek. 

For East Ditch No. 1, the CLI values are: 

E Ditch 1 at origin —» E Ditch I at mouth of E Ditch 2 -+ Rose Cr at mouth of E Ditch I 

CLI = 0.31 CLI = 0.31 

For the Schoenberger Creek (S Cr) system 

S Cr above Collinsville Rd ^^ S Cr at mouth of Eng. Ditch —• S Cr below Eng. Ditch 
CLI = 0.28 CLI = 0.54 

These values suggest little loss in benthic community diversity through the stream 
systems. It should be noted that the upstream, or reference, location on East Ditch No. 1 
lies on the former American Zinc Plant site, and may be affected by former operations at 
the site. In addition, culverts connecting E. Ditch 1 and E. Ditch 2 were observed to be 
heavily clogged with sediment, effectively isolating the two ditches except under high 
flow conditions. Also, the upstream Schoenberger Creek location may be subject to 
ecological stresses in that it is situated approximately 1,000 feet downstream of a railroad 
yard. 
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Ms. Patricia Thomson 
ENTACT & Associates LLC 
1010 Executive Court 
Suite 280 
Westmont, IL 60559 

STL Burlington 
208 South Par1( Drive, Suite 1 
Colchester, VT 05446 

Tel: 802 655 1203 Fax; 802 655 1248 
www.stl>jnc.com 

Re; Laboratory Project No. 26000 
Case: BIOASSAY: SDG: 115113 

Dear Ms. Thomson: 

Enclosed are the analytical results for the samples that were received by STL Burlington on 
June 30"̂  and July 1^\ 2006. Laboratory identification numbers were assigned, and designated 
as follows: 

Lab ID 

674469 
674470 
674471 

674472 
674473 
674474 
674475 
674476 
674477 
674478 
674479 
674480 
674481 
674482 
674483 
674484 
674485 
674486 

Client 
Sample ID 

Received: 0 

BT-SD-037 
BT-SD-022 
EQBLK1 

Received: 0 

BT-SD05 
BT-SD001 
BT-SD06 
BT-SD06-DUP 
BT-08 
BT-SD34 
BT-SD13 
BT-SD36 
PT-SD-ai 
PT-SD-31 DUP 
PT-SD-34 
PT-16 
PT-39 
PT-REF 
EQBLK2 

Sample 
Date 

115113 

06/29/06 
06/30/06 

115114 

06/27/06 
06/27/06 
06/28/06 
06/28/06 
06/28/06 
06/28/06 
06/29/06 
06/29/06 
06/28/06 
06/28/06 
06/28/06 
06/28/06 
06/28/06 
06/29/06 

Sample 
Matrix 

Tissue 
Tissue 
Water 

Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Tissue 
Water 

Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy Is documented in the Sample Handling section of 
this submittal. 

The samples were homogenized prior to digestion. The samples were digested for metals by 
SW846 Method 3050 and analyzed for metals by SW846 Method 601 OB, using a project 

Leaders in Environmental Testing 
1.1 

Sevem Trent Laboratories, Inc. 

http://www.stl%3ejnc.com


sir July 24, 2006 
Ms. Patricia Thomson 
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defined target analyte list. Mercury was prepared and analyzed by SW846 Method 7471 A. 
There were no site-specific matrix spike and duplicate analyses requested for the field samples. 
A batch matrix spike and duplicate aniysis was performed on the sample PT-REF for Method 
601 OB analysis. There were good recoveries found in the matrix spike analysis and there was 
good con-espondence in the interanalysis comparison for the target elements. A serial dilution 
analysis was perfonned on the digestate of sample PT-REF and the results of this analysis 
indicated a matrix interferences specific to zinc. A laboratory control sample was prepared and 
analyzed in association with the sample set and the target elements recovered well in those 
analyses. The analysis of the digestion blank associated with the analytical work did yield trace 
concentrations of cadmium, lead, mercury and zinc. Equipment blanks, labeled EQBLKI and 
EQBLK2, were generated at the time of tissue preparation and earned through the analytical 
process. The analysis of the equipment blanks yielded a trace concentration of cadmium and 
zinc. 

The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard. Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 

If there are any questions regarding this submittal, please contact me at 802 655-1203. 

Sincerely, 

/ 

Kristine Dusablon 
Project Manager 

Enclosure 

1.2 



STL Burlington Data Qualifier Definitions 

Organic 

U: Compound analyzed but not detected at a concentration above the reporting 
limit 

J: Estimated value. 

N: Indicates presumptive evidence of a compound. This flag is used only for 
tentatively identified compounds (TICs) where the identification of a compound is 
based on a mass spectral library search. 

P: SW-846: Greater than 40% difference for detected concentrations between two 
GC columns. Unless otherwise specified the higher of the two values is reported 
on the Form I. 

CLP SOW: Greater than 25% difference for detected concentraf ons between two 
GC columns. Unless otherwise specified the lower of the two values is reported 
on the Form I. 

C: Pesticide result whose identification has been confirmed by GC/MS. 

B: Analyte is found in the sample and the associated method blank. The flag is used 
for tentatively identified compounds as well as positively identified compounds. 

E: Compounds whose concentrations exceed the upper limit of the calibration range 
of the instrument for that specific analysis. 

D: Concentrations identified from analysis of the sample at a secondary dilution. 

A: Tentatively identified compound is a suspected aldol condensation product. 

X,Y,Z: Laboratory defined flags that may be used alone or combined, as needed. If 
used, the description of the flag is defined in the project narrative. 

Inorganic/Metals 

E: Reported value is estimated due to the presence of interference. 

N: Matrix spike sample recovery is not within control limits. 

* Duplicate sample analysis is not within control limits. 

B: The result reported is less than the reporting limit but greater than the instrument 
detection limit. 

U: Analyte was analyzed for but not detected above the reporting limit. 

Method Codes: 

P ICP-AES 
MS ICP-MS 
CV Cold Vapor AA 
AS Semi-Automated Spectrophotometric 

FQA009.04.24.06:3 
STL Burlington 
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STL Chicago 

2417 Bond Street 

University Park. IL 60466 

Phone; 70&534-5200 

Fax; 708-534-52U 

Sampltr Naia*: 

Prajact NaiM: 

Location: 

UbPM: 
Qott*uf? 

Laboratory 
ID 

Raporl To: 

Contact; . ^ X J ^ T A ^ en^ l < m ^ 

Company; ^ / U T A C T 

< 

Address; / O l O E y r O ^ T t v C / ^ n t y r j -
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§/'Q>y-
V ' I ' . J " •• 
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Address; 
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Phone;_ 

Fax; 

P 0 # ; _ Quote; 

".t'> , .' 

• . • • ' • , ' * • , 

:;,:'̂ -
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'. I f f V 

1SM 

Sf^ 

5P 
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"W t̂ 

r:iy 
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< 
Lab Lot# 

: f e v i - » vv- i t - ; : , ;« ' . •"•;"••••.«N:.>:/: 

L i L W i . i i i » « i m i l i » « ^ III ' I I I i . ' i I,. 

m.^MS»if0f(i ^ ^ m 

Pra«arv. indicatad 
Y(i« No NA 

Rat a t Chock OK 
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Additional Analysat / Ramarks 

B T - 5 Z > - 0 3 - ^ zM t f } 0 
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TIME 
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RELINi L;OJdPANY ^ DATE TIME 
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A 
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-Water 
- S o i l 
- Sludge 
- Miscellaneous 
= Oil 
= Air 

MatrU « i / > ' 
S E - Sediment 
SO-Solid 
DS< Drum Solid 
DL - Drum Liquid 
L > Leachate 

0 I ^ t rc/ tPlnkt^ i t 

1 
2. 
3. 
4. 
5. 
6. 

Cof i ta inar Kay. 
Plastic 
VGA Vial 
Sterile Plastic 
Amber Glass 
Widemoulh Glass 
Other 

P ra ta rva l lw* Kay 
I. HCI. Coolto4• 
2. H2S04, Cool to 4-
3. HN03, Cool to 4-
4. NaOH, Cool to 4-
5. NaOH/Zn, Cool to 4-
6. Cool to 4-
7. None 

COMMENTS 

C(DMPAI<Y ^ 7 - £ ^ 
TIME 

1/ ^ ' ^ 

Data RacaiMd J_ 

Courlan 

am of Lading 

Hand DeUverad [_| 
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RapertTo: 

STL Chicago 

2417 Bond Street 

University Park, IL 6 0 4 6 6 

Phone: 708-534-5200 

Fax; 708-534-5211 

W 
S 
SL 

MS 
OL 
A 

Water 
' Soil 
' Sludge 
' Miscellaneous 

Oil 
' A l l 

SE - Sediment 
SO-Solid 
D S - Drum Solid 
D L ' Drum Liquid 
L > Leachate 
Wl - Wipe 

0 - f i fc /^a 
' ^ u j - t t p G ^ i ^ 

Conta inor Kay. 
1 Plastic 
2. VGA Vial 
3. Stenle Plastic 
4. Amtwr Glass 

5. Widemouth Glass 
6. Other 

Praaarvathfa Kay 
1. HCI, Cool to 4" 
2. H2S04, Cod to 4" 
3. HN03, Cool to 4-

4. NaOH. Cool to 4-
5. NaOH/Zn, Cool to 4-

6. Cool to 4-
7. None 

COMMENTS 
Dau Racahiad / / 

CoHrtor. Hand DoKvorad 1 1 

B i H o f U d l n g 
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University Park, IL 60466 
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Projact Nama: OA-t. KS-

Signatura: 

Projact Location: . . , . / 
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LaiMratory 
ID 
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I 
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USEPA - CLP FORMS 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

.a t t i e : STL BXTRLINGTOK C o n t r a c t : 2 6 0 0 0 

jab Code: 

30W Mo. : 

STLVT Case No. : BIOASSAY SAS N o . : 

EPA S a o p l e No. 

B T - 0 8 

BT-SDOOl 

B T - S D - 0 2 2 
B T - S D - 0 3 7 

BT-SD05 
BT-SD06 

BT-SD06-DXrP 

BT-SD13 
BT-SD34 
BT-SD36 
EQBLKI 
BQBLK2 
PT-16 
PT-RSr 
PT-RBFD 
PT-RSrS 
PT-SD-31 
PT-SD-31DtIP 

SDG No.: 115113 

Lab Sample ID. 

674476 
674473 
674470 
674469 
674472 
674474 
674475 
674478 
674477 
674479 
674471 
674486 
674483 
674485 
674485DP 
67448SKS 
674480 
674481 

W«re ICP Interelement corrections applied? 

Were ICP background corrections applied? 
If yea-were raw data generated before 
application of background corrections? 

Yea/No ^^3 

Ye./No ^ S 

Ye«/No NO 

Coamenta s 

I certify that this data package ia in compliance with the terms and conditions of the 
contract, both technically and for con^letenesa, for other than the conditions detailed 
above. Release of the data contained in this hardcopy data package and in the computer-readable data 
submitted on diskette has been authorised by the Laboratory 
Manager or the Manager's designee, as verified by the following signature. 

^lAaiJfliature: Name: 

Date: Title: 

COVBR PAGE - IN 
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INORGANIC ANALYSES DATA SHEET 
BPA SAMPLE NO. 

,, ^ Name: 

BT-08 

STL BURLINGTOK C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT 

M a t r i x ( a o l l / w a t e r ) : 

L e v e l ( l o w / m e d ) : LOW 

% Solids: 100.0 

Case No.: BIOASSAY SAS No.: 

TISSUB Lab Sample ID: 

Date Received: 

SDG No. 

674476 

115113 

06/30/06 

Concentration Units (ug/L or mg/kg dry weight) MO/KG 

CAS No. 

7440-38-2 

7440-39-3 

7440-43-9 

1 7440-47-3 

I 7439-92-1 

1 7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsanic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.37 

3.0 

2.2 

0.16 

4.9 

0.013 

0.69 

0.16 

169 

C 

V 

Q 

^ 1 

B 1 

^ 1 
B 1 
^ 

1 = 

M 

P 

P 1 
P 1 
P 1 
P 1 
CV 

P 1 
P 1 
P 

Color Before: dark brown Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IN 
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INORGANIC ANALYSES DATA SHEET 
SPA SAMPLE NO. 

BT-SDOOl 

ab Name: STL BURLINGTON 

Lab Code: STLVT 

M a t r i x ( s o i l / w a t e r ) 

Leve l ( l o w / m e d ) : 

% S o l i d s : 1 0 0 . 0 

C o n t r a c t : 

Case N o . : BIOASSAY SAS No. 

2 6 0 0 0 

Tissxn 
LOW 

Lab Sample ID: 

Date Received: 

SDG No.s 

674473 

115113 

0 6 / 3 0 / 0 6 

Concentra t ion Uni ts (ug/L or ng/kg dry weight) ; MG/XG 

CAS No. 

1 7440-38-2 

1 7440-39-3 

1 7440-43-9 

7440-47-3 

1 7439-92-1 

7439-97-6 

7782-49-2 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromi \]m 

Lead 

Mercury 

Selenium 

7440-22-4 1 Silver 

7440-66-6 |Zinc 

Concentration 

0.41 

0.89 

0.46 

0.15 

2.4 

0.029 

0.74 

0.15 

24.6 

C 

B 

B 

B 

B 

U 

Q 

B 

M 

P 

P 

P 

P 1 
P 

CV 1 

P i 

P 1 

P 1 

Color Before: dark brown clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IM 
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INORGANIC ANALYSES DATA SHEET 

ab Name: 

Lab Code: 

STL BURLINGTON 

STLVT 

C o n t r a c t ! 

Case N o . : BIOASSAY SAS N 

M a t r i x ( s o i l / w a t e r ) : TISSTJB 

Leve l ( l o w / m e d ) : LOW 

% S o l i d s : 1 0 0 . 0 

BPA SAifPLB NO. 

26000 

3. : 

Lab Sample ID: 

Date Received: 

SDG 

BT-SD-022 

No. ; 

674470 

07/01/06 

115113 

Concentration Units (ug/L or mg/kg dry weight) MG/KG 

CAS No. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.37 

1.5 

0.031 

0.37 

0.32 

0.014 

0.82 

0.16 

11.8 

C 

U 

Q 

B 1 

^ 1 
B 

B 1 

^ 1 
B 1 

^ 1 
|B 

M 

P 

P 

P 1 
P 1 
P 1 
CV 1 

P 1 
P 1 
P 1 

Color Before: dark brown Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IM 
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INORGANIC ANALYSES DATA SHEET 
BPA SAMPLE NO. 

Ĵ9 Name: STL BURLINGTON 

Lab Code: STLVT 

M a t r i x ( s o i l / w a t e r ) 

Leve l ( l o w / m e d ) : 

% S o l i d s : 1 0 0 . 0 

C o n t r a c t 

Case NO.: BIOASSAY SAS No. 

TISSUB 

LOW 

26000 

0. : 

Lab Sasiple ID: 

Date Received: 

SDG 

BT-SD-037 

Mo.: 

674469 

07/01/06 

115113 

Concentration Units (ug/L or mg/kg dry weight) MG/KG 

CAS No. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.35 

0.82 

0.050 

0.20 

0.15 

0.014 

0.62 

0.15 

13.3 

c 

u 

Q 

B 

B 

B 1 
B 1 

^ 1 
B 1 
^ 1 

l» 

M 

P 

P 1 
P 1 
P 1 
P 1 
CV 1 

P 1 
P 1 
P 1 

Color Before: dark brown clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IM 
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INORGANIC ANALYSES DATA SHEET 

b Name: 

Lab Code: 

STL BURLINGTON C o n t r a c t : 

STLVT 

M a t r i x ( s o i l / w a t e r ) : 

Leve l ( l o w / m e d ) : LOW 

% S o l i d s : 1 0 0 . 0 

Case No. 

TISSUB 

BIOASSAY SAS No. ; 

BPA SAMPLB NO. 

26000 

Sample ID: 

e Received: 

BT-SD05 

SDG No.J 

674472 

06/30/06 

115113 

Concentration Units (ug/L or mg/kg dry weight) MO/KG 

CAS No. 

I 7440-38-2 

1 7440-39-3 

1 7440-43-9 

1 7440-47-3 

I 7439-92-1 

1 7439-97-6 

' 7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Chromium 

Lead 

Mercury 

SelenituB 

Silver i 

Zinc 

Concentration 

0.46 

0.65 

0.90 

0.19 

2.1 

0.015 

1.1 

0.15 

50.0 

C 

B 

B 

Q M 

P 

1 P 1 
1 1 P 1 

B 1 P 1 
1 1 P 1 

U 

B 1 

^ 1 

|CV| 

1 P 1 
1 P 1 

|H 1 P 1 

Color Before: dark brown Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IN 
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INORGANIC ANALYSES DATA SHEET 
BPA SAMPLB MO. 

lb Name: 

Lab Code: 

STL BURLINGTON 

STLVT 

C o n t r a c t 

Case N o . : BIOASSAY SAS No 

K a t r i x ( s o i l / w a t e r ) : TISSUK 

Leve l ( l o w / m e d ) : LOW 

% S o l i d s : 1 0 0 . 0 

26000 

0. : 

ZiOb Saaplm IDs 

Date Received: 

BT-SD06 

SDG No.: 

674474 

06/30/06 

115113 

Concentration Units (ug/L or mg/kg dry weight) MG/KG 

CAS No. 

7440-38-2 

7440-39-3 

7440-43-9 

1 7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.36 

0.42 

0.077 

0.10 

0.17 

0.013 

1.0 

0.15 

22.1 

C 

U 

0 

^ 1 
B 1 

^ 1 
B 1 

^ 1 
B 1 

^ 1 
|B 

N 

P 

P , 

P 

P 1 
P 1 
CV 1 

P 1 
P 1 
P 1 

Color Before: dark brown Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IN 



USEPA - CLP FORMS 
- 1 -

INORGANIC ANALYSES DATA SHEET 
BPA SAMPLB NO. 

b Name: 

Lab Code: 

STL BURLINGTON 

STLVT 

C o n t r a c t : 

Case Mo. : BIOASSAY SAS N( 

M a t r i x ( s o i l / w a t e r ) : TISSUB 

Leve l ( l o w / m e d ) : LOW 

% S o l i d s : 1 0 0 . 0 

26000 

0. : 

Lab Sample ID: 

Date Received: 

BT-3D06-DUP 

SDG No.: 

674475 

06/30/06 

115113 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Concentration 

0.35 

Barium | 0.41 

Cadmium 0.06 9 

Chromium | 0.098 

Lead 1 0.36 

Mercury | 0.015 

Selenium | 0.87 

Silver ) 0.15 

Zinc 1 18.3 

C 

U 

Q 

^ 1 
B 1 

^ 1 
B 1 

^ 1 
B 1 
^ I 

|B 

M 

P 

P 

P 1 
P 1 
P 1 
CV 

p 

p 1 
p 1 

color Before: dark brown Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IN 



USEPA - CLP FORMS 
- 1 -

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

BT-SD13 

ab Nome: STL BURLINGTON C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT 

M a t r i x ( s o i l / w a t e r ) : 

L e v e l ( l ow/med) : LOW 

% Solids: 100.0 

Case No. 

TISSUB 

BIOASSAY SAS No. 

Lab Sample ID: 

Date Received: 

SDG No.: 

674478 

115113 

06/30/06 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

I 7440-38-2 

7440-39-3 

1 7440-43-9 

7440-47-3 

7439-92-1 

i 7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Bari\im 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.62 

C 

B 

1.0 |B 

1.3 1 

0.21 |B 

1.4 1 

0.014 jU 

0.88 |B 

0.15 |U 

32.6 1 

Q 

B 

M 

P 

P 

P 1 
P 1 
P 1 
CV 1 

p 1 
p 1 
p 1 

Color Before: dark brown Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: 

Artifacts: 

coarse 

Comments: 

Form I - IN 



USEPA - CLP FORMS 
- 1 -

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE MO. 

,b Name: 

Lab Code: 

STL BURLINGTON 

STLVT 

M a t r i x ( s o i l / w a t e r ) 

Leve l ( l o w / m e d ) : 

% S o l i d s : 1 0 0 . 0 

C o n t r a c t : 2 6 0 0 0 

Case N o . : BIOASSAY SAS N o . : 

TISSXTB 

LOW 

Lob Sample ID: 

Da te R e c e i v e d : 

SDG No. 

6 7 4 4 7 7 

0 6 / 3 0 / 0 6 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) NG/KG 

BT-SD34 

1 1 5 1 1 3 

CAS No. 

7440-38-2 

1 7440-39-3 

1 7440-43-9 

1 7440-47-3 

1 7439-92-1 

1 7439-97-6 

1 7782-49-2 

1 7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.37 

10.9 

0.50 

0.10 

0.22 

0.017 

0.49 

0.16 

75.8 

C 

U 

Q 

B 1 

1 
^ 1 
B 1 

^ 1 
B 1 

^ 1 
|B 

M 

P 

P 1 
P 
P 

P 1 
CV 1 

P I 
P 1 
P i 

Color Before: d a r k brown C l a r i t y Before: 

Color After : p a l e y e l l o w c l a r i t y After : c l e a r 

Texture : 

A r t i f a c t s : 

c o a r s e 

Comnents: 

Form I - IN 



USEPA - CLP FORMS 
- 1 -

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLB NO. 

BT-SD36 

l b Name: 

Lab Code: 

STL BURLINGTON C o n t r a c t : 2 6 0 0 0 

STLVT 

M a t r i x ( s o i l / w a t e r ) : 

L e v e l ( l o w / m e d ) : LOW 

% S o l i d s : 1 0 0 . 0 

Case No. 

TISSUB 

BIOASSAY SAS NO.: 

Lab Sample ID: 

D a t e R e c e i v e d : 

SDG N o . : 

6 7 4 4 7 9 

1 1 5 1 1 3 

0 6 / 3 0 / 0 6 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) MG/KG 

CAS No. 

7440-38-2 

' 7440-39-3 

7440-43-9 

' 7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

t 7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

1.1 

C g 

13.3 |B ( 

0.096 |B 1 

0.18 (B I 
0.50 |B 1 

0.016 |U I 

0.72 |B 1 

0.15 |U 1 

13.3 1 |B 

M 

P 

P ( 

P 1 
P 1 
P 

CV 1 

p 1 
p 1 
p 1 

Color Before: dark brown Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments; 

Form I - IN 



USEPA - CLP FORMS 
-1 -

INORGANIC ANALYSES DATA SHEET 
BPA SAMPLE NO. 

3 Name: 

Lab Code: 

STL BURLINGTON C o n t r a c t : 26000 

EQBLKI 

STLVT 

M a t r i x ( s o i l / w a t e r ) : 

Leve l ( l o w / m e d ) : LOW 

% S o l i d s : 1 0 0 . 0 

Case No. 

TISSXTB 

BIOASSAY SAS No. : 

Lab Sample ID: 

Da te R e c e i v e d : 

SDG N o . : 

6 7 4 4 7 1 

1 1 5 1 1 3 

0 7 / 0 1 / 0 6 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) MG/KG 

CAS Mo. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.47 

0.54 

0.046 

0.13 

0.20 

0.017 

0.46 

0.20 

0.19 

C 

U 

Q 

^ 1 
B 1 

^ 1 
^ 1 
^ 1 
^ 1 
^ 1 
U |B 

M 

P 

P 

P 

P 

P 1 
CV 

P 1 
P 1 
P 1 

Color Before: colorless 

Color After: colorless 

Clarity Before: clear 

Clarity After: clear 

Texture; 

Artifacts: 

Comments: 

Form I - IN 



USEPA - CLP FORMS 
-1 -

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

4b Name: 
r 
Lab Code: 

STL BURLINGTON 

STLVT 

M a t r i x ( s o i l / w a t e r ) 

Leve l ( l ow/med) : 

% S o l i d s : 1 0 0 . 0 

C o n t r a c t 

Case N o . : BIOASSAY SAS No. 

TISSUB 

LOW 

26000 

0. : 

Lab Sample ID: 

Date Received: 

BQBLK2 

SDG No.: 

674486 

06/30/06 

115113 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

1 7440-38-2 

1 7440-39-3 

1 7440-43-9 

1 7440-47-3 

1 7439-92-1 

1 7439-97-6 

1 7782-49-2 

! 7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.47 

0.54 

0.040 

0.13 

0.20 

0.017 

0.48 

0.20 

0.53 

c 

u 
u 
u 
u 
u 
u 
u 
^ 
B 

Q 

B 1 

H 

P 

P 

P 
P 

P 
CV , 

p ! 

p 1 
p 

Color Before: colorless 

Color After: colorless 

Clarity Before: clear 

Clarity After: clear 

Texture: 

Artifacts: 

Comments: 

Form I - IN 



USEPA - CLP FORMS 
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INORGANIC ANALYSES DATA SHEET 

l b Name: STL BURLINGTON 

Lab Code: STLVT 

C o n t r a c t : 2 6 0 0 0 

Case NO.: BIOASSAY SAS N o . : 

BPA SAMPLB NO. 

PT-16 

No. : 115113 

Matrix (soil /water); TISSUB 

Level (low/med); LOW 

% Solids: 100.0 

Lab Sample ID: 

Date Received: 

674483 

06/30/06 

Concentration Units (ug/L or mg/kg dry weight) MG/KG 

CAS No. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromi \im 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.35 

3.9 

3.2 

0.57 

1.7 

0.016 

0.56 

0.15 

84.9 I 

C 

U 

Q 

B 1 

1 
B 

1 
^ 1 
B 1 

^ 1 
|B 

M 

P 

P 1 
P 1 
P 1 
P 1 
CV 1 

P 1 
P 

P 1 

Color Before: green Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IN 



USEPA - CLP FORMS 
-1 -

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

^b Name: 

Lab Code: 

STL BURLINGTON Contract 

STLVT 

Matrix (soil/water) 

Level (low/med): 

% S o l i d s : 1 0 0 . 0 

Case N o . : BIOASSAY SAS No. 

TISSUB 

LOW 

26000 

0. : 

Lab Sample ID: 

Date Received: 

PT-REF 

SDG No.: 

674485 

06/30/06 

115113 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7440-38-2 

7440-39-3 

7440-43-9 

1 7440-47-3 

! 7439-92-1 

7439-97-6 

1 7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.35 

5.9 

0.93 

1.3 

0.27 

0.016 

0.45 

0.15 

19.8 

C 

U 

Q 

B 

B i 
u 1 
B 1 
u 1 

B 

M 

P 

P 

P 1 
P 

P 1 
CV 1 

P 1 
P 1 
P 1 

Color Before: green Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: 

Artifacts: 

coarse 

Comments; 

Form I - IN 



USEPA - CLP FORMS 
- 1 -

EVORGANIC ANALYSES DATA SHEET 
BPA SAMPLE NO. 

PT-SD-31 

v , ^ ^ Name: 

Lab Code: 

STL BURLINGTON 

STLVT 

M a t r i x ( s o i l / w a t e r ) : 

Leve l ( l o w / m e d ) : LOW 

% S o l i d s : 1 0 0 . 0 

Case No. 

TISSUB 

C o n t r a c t : 

BIOASSAY SAS No. 

26000 

Lab Sample ID: 

Date Received: 

SDG No.: 

674480 

115113 

06/30/06 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS NO. 

1 7440-38-2 

1 7440-39-3 

7440-43-9 

1 7440-47-3 

! 7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0.35 

4.2 

4.0 

0.42 

1.3 

0.015 

0.83 

0.15 

287 

C 

U 

Q 

B 1 

1 
B 1 

^ 1 
B 1 

^ 1 
|B 

M 

P 

P 1 
P 

P 

P 1 
CV 1 

P 1 
P 1 
P 1 

Color Before: green Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments; 

Form I - IN 



,0 Name: 

Lab Code: 

STL BURLINGTON 

STLVT 

M a t r i x ( s o i l / w a t e r ) : 

L e v e l ( l o w / m e d ) : LOW 

% S o l i d s : 1 0 0 . 0 

Case No. 

TISSUB 

USEPA - CLP FORMS 
-1 -

INORGANIC ANALYSES DATA SHEET 

C o n t r a c t : 2 6 0 0 0 

BIOASSAY SAS N o . : 

EPA SAMPLB MO. 

PT-SD-31DUP 

Lab Sai^^le ID: 

D a t e R e c e i v e d : 

SDG No.I 

6 7 4 4 8 1 

1 1 5 1 1 3 

0 6 / 3 0 / 0 6 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) MG/KG 

CAS No. 

1 7440-38-2 

7440-39-3 

1 7440-43-9 

7440-47-3 

1 7439-92-1 

7439-97-6 

1 7782-49-2 

7440-22-4 

7440-66-6 

Analyte 

Arsanic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

Concentration 

0 . 3 6 

3.5 

3.7 

0.29 

0.90 

0.016 

0.53 

0.15 

276 

C 

U 

B 

B 

U 

B 

U 

Q 1 M 1 

1 P i 
1 P I 
I P I 
1 P 1 
1 P 1 
1 CV 1 
1 P 1 
1 P 1 

B 1 P 1 

Color Before: green Clarity Before: 

Color After: pale yellow Clarity After: clear 

Texture: coarse 

Artifacts: 

Comments: 

Form I - IN 



USEPA - CLP FORMS 

2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: 

Lab Code: 

STL BURLINGTON 

STLVT Case Mo. 

C o n t r a c t : 2 6 0 0 0 

BIOASSAY SAS Mo. : SDG No.: 115113 

Initial Calibration Source: Inorganic Ventures/Fisher 

Continuing Calibration Source: SPBX/Fisher 

Concentration Units: ug/L 

A n a l y t e 

L e a d 

I n i t i a l C a l i b r a t i o n 

True Found %R(1) 

1 0 0 0 . 0 | 9 9 1 . 7 0 | 9 9 . 2 

C o n t i n u i n g C a l i b r a t i o n 

True Found %R(1) Found %R(1) 

4 0 0 . 0 1 4 0 0 . 3 0 | 1 0 0 . 1 1 4 0 4 . 5 0 { 1 0 1 . 1 

M 

P 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) IN 



USEPA - CLP FORMS 

2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: 

Lab Code: 

STL BTIRLINGTON 

STLVT Case N o . : BIOASSAY 

C o n t r a c t : 2 6 0 0 0 

SAS N o . : 

I n i t i a l C a l i b r a t i o n S o u r c e : I n o r g a n i c V e n t u r e s / F i s h e r 

C o n t i n u i n g C a l i b r a t i o n S o u r c e : S P B X / F i s h e r 

C o n c e n t r a t i o n U n i t s : ug /L 

SDG No. 1 1 5 1 1 3 

A n a l y t e 

I n i t i a l C a l i b r a t i o n 

True Found %R(1) True 

Continuing Calibration 

Found %R(1) Found %R(1) 

Lead 400.0 418.80 104.7 424.80 106.2 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 



USEPA - CLP FORMS 

2A 

INITIAL AND CONTINUING CALIBRATION VERIHCATION 

Lab Name: 

Lab Code: 

STL BURLINGTON 

STLVT Case No. BIOASSAY 

C o n t r a c t : 2 6 0 0 0 

SAS N O . : SDG No. 115113 

Initial Calibration Source: Inorganic Ventures/Fisher 

Continuing Calibration Source: SPBX/Fisher 

Concentration Units: ug/L 

A n a l y t e 

1 A r s e n i c 

B a r i u m 

Cadmiiun 

C h r o m i u m 

S e l e n i u m 

S i l v e r 

Z i n c 

I n i t i a l C a l i b r a t i o n 

True Found %R(1) 

2 5 0 . 0 ] 2 6 3 . 3 0 | 1 0 5 . 3 

5 0 0 . 0 | 4 8 5 . 9 0 { 9 7 . 2 

5 0 0 . 0 | 4 8 0 . 3 0 | 9 6 . 1 

5 0 0 . 0 | 5 0 3 . 3 0 | 1 0 0 . 7 

2 5 0 . 0 | 2 5 7 . 6 0 | 1 0 3 . 0 

5 0 0 . 0 | 4 8 3 . 5 0 | 9 6 . 7 

5 0 0 . 0 | 4 8 1 . 7 0 | 9 6 . 3 

C o n t i n u i n g C a l i b r a t i o n 

True Found %R(1) Found %R(1) 

1 0 0 . 0 1 1 0 3 . 3 0 | 1 0 3 . 3 1 9 8 . 8 2 ) 9 8 . 8 

2 0 0 . 0 1 1 9 9 . 3 0 | 9 9 . 6 1 1 9 9 . 0 0 | 9 9 . 5 

1 0 0 . 0 1 9 7 . 5 0 | 9 7 . 5 1 9 6 . 2 4 | 9 6 . 2 

2 0 0 . 0 1 2 0 0 . 5 0 ( 1 0 0 . 2 1 2 0 0 . 0 0 | 1 0 0 . 0 

1 0 0 . 0 1 1 0 1 , 5 0 | 1 0 1 . 5 1 1 0 0 . 1 0 | 1 0 0 . 1 

1 0 0 . 0 1 1 0 3 . 2 0 | 1 0 3 . 2 1 1 0 1 . 7 0 | 1 0 1 . 7 

2 0 0 . 0 1 1 9 0 . 3 0 | 9 5 . 2 1 1 9 2 . 1 0 { 9 6 . 0 

M 

1 P 
P 

P 

P 1 
P 1 
P 1 
P 

(1) Control Limits: Mercury 80-120; Other Matals 90-110; Cyanide 85-115 

Form II (Part 1) IN 



USEPA - CLP FORMS 

2A 

INITL\L AND CONTINUING CALIBRATION VERinCATION 

Lab Name: 

Lab Code: 

STL BURLINGTON 

STLVT Case No . : BIOASSAY 

C o n t r a c t : 2 6 0 0 0 

SAS N o . : SDG No. 115113 

Initial Calibration Source: Inorganic Ventures/Fisher 

Continuing Calibration Source; SPBX/Fisher 

Concentration Units: ug/L 

A n a l y t e 

A r s e n i c 

B a r i u m 

Cadmium 1 

C h r o m i u m 

S e l e n i u m 

S i l v e r 1 

zinc 1 

I n i t i a l C a l i b r a t i o n 

True Found %R(1) 

1 
1 

1 1 
1 1 

1 
1 

True 

1 0 0 . 0 

2 0 0 . 0 

1 0 0 . 0 1 

2 0 0 . 0 1 

1 0 0 . 0 1 

1 0 0 . 0 

2 0 0 . 0 

C o n t i n u i n g 

Found 

1 0 1 . 2 0 1 

2 0 2 . 0 0 

9 6 . 3 3 

2 0 3 . 7 0 | 

1 0 2 . 9 0 1 

1 0 2 . 50( 

1 9 5 . 9 0 

C a l i b r a t i o n 

%R(1) Found %R(i) 

1 0 1 . 2 1 0 2 . 3 0 1 1 0 2 . 3 

1 0 1 . 0 1 9 8 . 4 0 | 9 9 . 2 

9 6 . 3 1 9 5 . 0 7 | 9 5 . 1 

1 0 1 . 8 2 0 1 . 4 0 1 1 0 0 . 7 

1 0 2 . 9 1 1 0 7 . 5 0 | 1 0 7 . 5 

1 0 2 . 5 1 1 0 2 . 6 0 ( 1 0 2 . 6 

9 8 . 0 1 9 3 . 0 0 | 9 6 . 5 

M 

P 

P 

P 

P 

P 

P 

P 

(1) Control Limits; Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 



USEPA - CLP FORMS 

2A 
INITIAL AND CONTINUING CALIBRATION VERinCATION 

Lab Name: 

Lab Code: 

STL BURLINGTON 

STLVT 

Contrac t : 26000 

Case No.: BIOASSAY SAS No.: SDG No.: 115113 

Initial Calibration Source: Inorganic Ventures/Fisher 

Continuing Calibration Source: SPBX/Fisher 

Concentration Units: ug/L 

Analyte 

Mercury 

I n i t i a l C a l i b r a t i o n 

True Found %R(1) 

3 .0 | 3 .04 | 1 0 1 . 3 

Continuing C a l i b r a t i o n 

True Found %R(1) Found %R(1) 

5 .0 1 5 .04 | 1 0 0 . 8 1 5.Oil 100 .2 

M 

CV 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 



USEPA - CLP FORMS 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: 

Lab Code: 

STL BTTRLINQTON 

STLVT Case NO. BIOASSAY 

C o n t r a c t ; 2 6 0 0 0 

SAS NO. : SDG NO.: 115113 

Initial Calibration Source: Inorganic Ventures/Fisher 

Continuing Calibration Source: SPBX/Fisher 

Concentration Units: ug/L 

Analyte 

Mercury 

Initial Calibration 

True Found %R(1) 

3.0 2.98| 99.3 

Continuing Calibration 

True Found %R(1) Found %R(1) 

5.0 1 5.Oil 100.2 1 5.00 100.0 

M 

CV 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

Form II (Part 1) IN 



USEPA - CLP FORMS 

2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: STL BURLINGTON 

Lab Code 

C o n t r a c t : 2 6 0 0 0 

STLVT Case NO.: BIOASSAY SAS No.: SDG Mo.: 115113 

Initial calibration Source: Inorganic Ventures/Fisher 

Continuing Calibration Source: SPBX/Fisher 

Concentration Units: ug/L 

Analyta 

Mercury 

Initial calibration 

True Found %R(1) 

1 1 

Continuing Calibration 

True Found %R(1) Found %R(1) 

5.0 1 5.03| 100.6 1 1 

M 

CV 

(1) Control Limits: Mercury 80-120; Other Matals 90-110; Cyanide 85-115 

Form II (Part 1) - IN 



'**mî ab Name: 

Lab Code: 

STL BURLINGTON 

SZL2CL. 

USEPA - CLP FORMS 

2B-IN 

CRDL STANDARD FOR AA AND ICP 

Cont rac t : 26000 

Case No.: BIOASSAY SAS Mo.: 

AA CRDL Standard Source: 

ICP CRDL Standard Source: I n o r g a n i c V e n t u r e s 

Concentra t ion U n i t s : ug/L 

SDG Mo. 115113 

A n a l y t e 

L e a d 

True Found %R 

1 

CRDL S t a n d a r d f o r ICP 
I n i t i a l F i n a l 

T r u e Foiuid %R Found %R 

1 0 . 0 1 1 . 1 1 1 1 1 . 1 

Control Limits: no limits have been established by BPA at this time 

Form IIB-IN 



USEPA - CLP FORMS 

2B-IN 

CRDL STANDARD FOR AA AND ICP 

••Mâ ab Name: STL BURLINGTON Contract: 26000 

Lab Code: STLVT Case No. BIOASSAY SAS No. SDG No. 115113 

AA CRDL Standard Source: 

ICP CRDL Standard Source: Inorganic Ventures 

Concentration Units: ug/L 

A n a l y t e 

A r s e n i c 

B a r i u m 

C h r o m i u m 

S e l e n i u m 

S i l v e r 

Z i n c 

True Found %R 

1 1 

1 1 

1 1 
1 1 1 

CRDL S t a n d a r d f o r ICP 
I n i t i a l F i n a l 

T r u e Found %R Found %R 

1 0 . 0 

2 0 0 . 0 

5 . 0 

1 0 . 0 

3 5 . 0 

1 0 . 0 

2 0 . 0 

1 1 . 8 6 

1 9 8 . 2 0 

6 . 2 1 

1 0 . 3 4 

3 6 . 5 3 

1 2 . 0 1 

1 6 . 3 8 

1 1 8 . 6 

9 9 . 1 

1 2 4 . 2 

1 0 3 . 4 

1 0 4 . 4 

1 2 0 . 1 

8 1 . 9 

1 
1 
1 

1 

Control Limits: no limits have been established by EPA at this time 

Form IIB-IN 



USEPA - CLP FORMS 

3 

BLANKS 

Lab Name: STL BURLINGTON 

Lab Code 

Contract; 26000 

STLVT Case No. BIOASSAY SAS Mo. I SDG No.: 115113 

SOIL Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg) MG/KG 

Analyte 

Lead 

I n i t i a l 
Calib. 
Blank 
<ug/L) 

C 
2 . 4 B 

Continuing C a l i b r a t i o n 
Blank (ug/L) 

1 C 2 C 3 c 

2 . 0 | U 2 . 0 U| 2 . 0 1 U 

P repa ra t i on 
Blank 

C 

0 .338 1 B 

M 

P 

Form III IN 



USEPA - CLP FORMS 

3 

BLANKS 

Lab Name: STL BURLINGTON 

Lab Code: STLVT 

Contract: 26000 

Case No.; BIOASSAY SAS No.: SDG No. 115113 

WATER Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Analyte 

Lead 

I n i t i a l 
Ca l i b . 
Blank 
(ug/L) 

Continuing C a l i b r a t i o n 
Blank (ug/L) 

1 C 2 C 3 c 

2 . 0 | U | 1 j 

P repa ra t ion 
Blank 

C 

1 
M 

P 

Form III IN 



USEPA - CLP FORMS 

3 

BLANKS 

Lab Name: STL BURLINGTON 

Lab Code: 

Contract: 26000 

STLVT Case No. BIOASSAY SAS No.: SDG No. 115113 

SOIL Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg) MG/KG 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Selenium 
S i l v e r 
Zinc 

I n i t i a l 
Calib. 
Blank 
(ug/L) ^ 

4 . 7 

5 . 4 

0 . 7 

1 . 3 

6 . 0 

2 . 0 

- 4 . 3 

U 

U 

B 

U 

B 

U 

B 

Continuing C a l i b r a t i o n 
Blank (ug/L) 

1 C 2 C 3 c 

4 . 7 | U | 4 . 7 | U| 4 . 7 | U 
5 , 4 | U | 5 .4 I Uj 5 .4 j U 
0 . 8 | B | 0 . 4 | U| 0 . 4 | U 

1 . 3 | U | 1 . 3 | Uj 1 . 3 1 U 

4 . 8 | U | 4 . 8 | U | 4 . 8 | U 
2 . 0 J U | 2 . 0 | Uj 2 . 0 1 U 

- 5 . 2 | B | - 3 . 2 B| - 3 . 8 JB 

1 Prepara t ion 
Blank 

1 ^ 
1 0 .470 1 U 
I 0 .540 1 U 

0 .040 1 B 
0 .130 1 U 
0 .480 1 U 
0 .200 1 U 
0 .266 1 B 

M 

P 
P 
P 
P 
P 
P 
P 

%«•• ' 

Form III IN 



USEPA - CLP FORMS 

3 

BLANKS 

Lab Name: STL BURLINGTON 

Lab Code: STLVT 

Contract: 26000 

Case No. BIOASSAY SAS No. SDG No. 115113 

WATBR Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg) UG/L 

Analyte 

A r s a n i c 
Bar ium 
Cadmium 
Chromium 
S e l e n i u m 
S i l v e r 
Z inc 

I n i t i a l 
C a l i b . 
Blank 
(ug/L) 

C 

Continuing C a l i b r a t i o n 
Blank (ug/L) 

1 C 2 C 3 c 

4 . 7 | U | 1 1 
5 .4 |U | 1 1 
o.4|tr 1 1 
1.3|U 1 1 
4 . 8 | U | 1 1 1 
2 . 0 | U | 1 1 

- 4 . 8 | B | 1 1 

Prepa ra t ion 
Blank 

C 

1 

1 
1 
1 
1 

M 

P 

P 

P 

P 

P 

P 

P 

Form III - IN 



USEPA - CLP FORMS 

3 

BLANKS 

Lab Name: STL BURLINGTON 

Lab Coda 

Contract: 26000 

STLVT Case No. BIOASSAY SAS No. SDG Mo.: 115113 

SOIL Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg) MG/XG 

Analyte 

Mercury 

I n i t i a l 
Calib. 
Blank 
(ug/L) 

C 
0 . 1 U 

Continuing C a l i b r a t i o n 
Blank (ug/L) 

1 C 2 C ^ C 

0 . 1 ^ 0 . 1 Uj 

P repa ra t i on 
Blank 

C 

0 .017 1 U 

M 

CV 

Form III - IM 



USEPA - CLP FORMS 

3 

BLANKS 

Lab Name: STL BURLINGTON 

Lab Code: STLVT 

C o n t r a c t : 2 6 0 0 0 

Case No. BIOASSAY SAS N o . : 

P r e p a r a t i o n Blank M a t r i x ( s o i l / w a t e r ) SOIL 

Preparation Blank Concentration Units (ug/L or mg/kg) MG/KG 

SDG No. 115113 

A n a l y t e 

M e r c u r y 

I n i t i a l 
C a l i b . 
Blank 
(ug/L) ^ 

0 . 1 U 

C o n t i n u i n g C a l i b r a t i o n 
Blank (ug/L) 

1 C 2 c 3 c 

O . l j U j 0 . 1 | U| 0 . 1 1U 

P r e p a r a t i o n 
Blank 

C 

0 . 0 2 2 1 B 

M 

CV 

Form III IM 



Lab Name: STL BURLINGTON 

USEPA - CLP FORMS 

ICP INTERFERENCE CHECK SAMPLE 

C o n t r a c t : 2 6 0 0 0 

Lab Code: SII^VT Case N o . : BIOASSAY SAS Mo. 

ICP ID Number: TJA ICAP 6 

SDG N o . : 1 1 5 1 1 3 

C o n c e n t r a t i o n U n i t s : 
ICS S o u r c e : I n o r g a n i c V e n t u r e s 
u g / L 

Analyte 

Lead 

True 

Sol.A Sol.AB 

0 46 1 

Initial Found 

Sol.A Sol.AB %R 

-9 43.1 93.7 

Final Found 

Sol.A Sol.AB %H 

Form IV - IN 



USEPA - CLP FORMS 

ICP INTERFERENCE CHECK SAMPLE 

Lob Nome: STL BURLINGTON 

Lab Code: STLVT 

C o n t r a c t : 2 6 0 0 0 

Case Mo. : BIOASSAY SAS Mo. SDG Mo. 1 1 5 1 1 3 

ICP ID Number: TJA ICAP 6 

C o n c e n t r a t i o n U n i t s : 
ICS Source: Inorganic Ventures 
u g / L 

Analyte 

I Arsenic 

Barium 

Chromi Tim 

Selenium 
Silver 

Zinc 

True 

Sol.A Sol.AB 

0 

0 

0 

0 

0 

0 

0 

102 

506 

937 1 

500 

41 

205 

937 j 

Initial Found 

Sol.A Sol.AB 

1 3 
8 

-7 

2 

-9 
-1 

! -14 

103.4 

513.2 

950.9 
512.7 

41.1 

209.4 

952.5 

%R 

101.4 

101.4 

101.5 

102.5 

100.2 

102.1 
101.7 

Final Found 

Sol.A Sol.AB %R 

Form IV - IN 



USEPA - CLP FORMS 

5A 

SPIKE SAMPLE RECOVERY 

SAMPLB NO. 

PT-RBPS 

Lab Name: STL BTHtLINGTON C o n t r a c t ; 2 6 0 0 0 

Lab Code: STLVT 

M a t r i x ( s o i l / w a t e r ) : 

% S o l i d s f o r Sampla : 

Case No. 

1 0 0 . 0 

BIOASSAY SAS No. : SDG N o . : 1 1 5 1 1 3 

Leve l (low/med) LOW 

A n a l y t e 

1 A r s e n i c 

1 B a r i u m 

1 Cadmliim 

C h r o m i u m 

1 L e a d | 

S e l e n i u m 

j S i l v e r i 

Z i n c 1 

C o n c e n t r a t i o n U n i t s (ug/L 

C o n t r o l 
L i m i t %R 

80 - 120 

80 - 120 

80 - 1 2 0 

80 - 1 2 0 

80 - 120 

80 - 120 

80 - 120 

80 - 1 2 0 

Sp iked Sampla 
R e s u l t (SSR) C 

3 . 3 4 5 4 ] 

1 5 8 . 5 3 8 5 ] 

4 . 7 0 5 4 | 

1 7 . 2 7 6 9 ] 

1 . 7 7 5 4 | 

4 . 3 3 7 7 t 

3 . 8 5 6 2 | 

5 7 . 7 9 2 3 ] 

or mg/kg d r y w e i g h t ) : 

> Sooq^le 
R e s u l t (SR) C 

0 . 3 5 3 4 ] U 

5 . 8 6 4 7 ] B 

0 . 9 3 1 6 ] 

1 . 2 7 8 9 ] 

0 . 2 7 0 4 ] B 

0 . 4 4 5 7 | B 

0 . 1 5 0 4 ] U 

1 9 . 8 4 2 1 ] 

v ta / r a 

S p i k e 
Added (SA) 

3 . 0 8 

1 5 3 . 8 5 

3 . 8 5 

1 5 . 3 8 

1 . 5 4 

3 . 8 5 

3 . 8 5 

3 8 . 4 6 

%R 

1 0 8 . 6 

9 9 . 2 

9 8 . 0 

1 0 4 . 0 

9 7 . 7 

1 0 1 . 1 

1 ° 

1 0 0 . 2 ] 

98 .7 1 

M 

P 

P 

P 

P 

P 

P 

P j 
P 

Comments: 

Form V (PART 1) - IN 



USEPA - CLP FORMS 

DUPLICATES 

SAMPLE NO. 

PT-RBFD 

Lab Name: STL BURLINGTON C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT 

M a t r i x ( s o i l / w a t e r ) : 

% S o l i d s f o r S e n i l e : 

Case No. 

TISSUB 

IQQ.O 

BIOASSAY SAS No. : SDG Mo. 1 1 5 1 1 3 

Leve l ( l o w / m e d ) : 

% S o l i d s f o r D u p l i c a t e : 

LOW 

1 0 0 . 0 

A n a l y t e 

A r s e n i c 

B a r i u m 

C h r o m i iim 

L e a d 

S e l e n i u m 

S i l v e r 

Z i n c 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) ; 

C o n t r o l 
L i m i t 

0 . 4 

0 . 8 

Sample (S) 

0 . 3 5 3 4 

5 . 8 6 4 7 

0 . 9 3 1 6 

1 . 2 7 8 9 

0 . 2 7 0 4 

0 . 4 4 5 7 

0 . 1 5 0 4 

1 9 . 8 4 2 1 

C 

U 

B 

B 

B 

U 

D u p l i c a t e 

MG/KG 

(D) C 

0 . 3 5 8 8 

5 . 2 9 9 2 

0 . 8 8 1 7 

1 . 2 0 2 3 

0 . 2 3 4 4 

0 . 4 7 6 2 

0 . 1 5 2 7 

1 7 . 9 1 6 0 

u 
B 

B 

B 

U 

RPD 

1 0 . 1 

5 . 5 

6 . 2 

1 4 . 3 

6 . 6 

1 0 . 2 

Q N 
P 

P 

P 

P 

P 

P 

P 

P 

Form VI IN 



USEPA - CLP FORMS 

LABORATORY CONTROL SAMPLE 

Lab Name: 

Lab Code: 

STL BURLINGTON 

STLVT Case No. BIOASSAY 

C o n t r a c t : 2 6 0 0 0 

SAS Mo.: SDG N o . : 1 1 S 1 1 3 

S o l i d LCS S o u r c e : BRA l o t 2 4 9 / U 3 B P A 0996/BRA l o t 0 8 9 9 

Aqueous LCS S o u r c e : 

A n a l y t e 

A r s e n i c 

B a r i t m 

1 Chromi i im 

1 Lead 1 
S e l e n i u m 

1 Silver 1 
Z i n c 1 

Aqueous (ug/L) 

True Found %R 

1 

1 1 

True 

2 4 . 0 

2 0 0 . 0 

2 5 . 0 

2 0 . 0 

2 2 . 0 

2 1 . 0 

2 5 . 0 

5 0 . 0 

S o l i d (mg/kg) 

Found C L i m i t s 

2 5 . 0 ) 

2 0 2 . 4 1 

2 5 . 1 | 

2 1 . 3 ] 

22.5 1 
2 4 . 6 ] 

2 5 . 2 ] 

5 1 . 3 ] 

19.2 1 
1 6 0 . 0 j 

20.0 1 
16.0 1 
1 7 . 6 ) 

16.8 1 
2 0 . 0 ] 

4 0 . 0 ] 

%R 

2 8 . 8 | 1 0 4 . 2 

2 4 0 . 0 

3 0 . 0 

1 0 1 . 2 

1 0 0 . 4 

2 4 . 0 1 0 6 . 5 

2 6 . 4 | l 0 2 . 3 j 

2 5 . 2 | H 7 . 1 

3 0 . 0 1 0 0 . 8 

6 0 . 0 1 0 2 . 6 

Form VII IN 



USEPA - CLP FORMS 

LABORATORY CONTROL SAMPLE 

Lab Name: 

Lob Code: 

STL BURLINGTON 

STLVT Case No. BIOASSAY 

C o n t r a c t : 

SAS N o . : 

2 6 0 0 0 

SDG Mo. : 1 1 5 1 1 3 

S o l i d LCS S o u r c e : BRA l o t 2 4 9/USBPA 0996 /BRA l o t 0 8 9 9 

Aqueous LCS S o u r c e : 

Analyte 

Mercui^r 

Aqueous (ug/L) 

True Found %R 

Solid (mg/kg) 

True Found C Limits %R 

0.1 ] 0.1] ] 0.1] 0.1 100.0 

Form V I I IN 



Lab Nome: 

Lab Code: 

STL BURLINGTON 

STLVT Case No. 

USEPA - CLP FORMS 

LABORATORY CONTROL SAMPLE 

BIOASSAY 

Contract: 26000 

SAS No.: 

Solid LCS Source: BRA lot249/USBPA 0996/BRA lot0899 

Aqueous LCS Source: 

SDG Mo.: 115113 

Analyte 

Mercury 

Aqueous 

True 

(ug/L) 

Found %R True 

O.lJ 

Solid (mg/kg) 

Found C Limits 

0.1] j 0.1 1 

%R 

O.lJlOO.O 

Form VII IM 



USEPA - CLP FORMS 

ICP SERIAL DILUTIONS 

SAMPLB NO. 

PT-RBFL 

Lab Name: STL BURLINGTON C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT Case No. : BIOASSAY SAS No.: 

Matrix (soil/water): TISSUB Level (low/med) 

SDG No. 

LOW 

115113 

A n a l y t e 

A r s e n i c 

B a r i u m 

< Cadmium 

Chroml t im 

L e a d 

S e l e n i u m 

S i l v e r 

Z i n c 

C o n c e n t r a t i o n 

I n i t i a l Sasqple 
R e s u l t ( I ) 

C 

4 . 7 0 

7 8 . 0 0 

j 1 2 . 3 9 

^ 
B 

1 
1 7 . 0 1 1 

3 . 6 0 

5 . 9 3 

2 . 0 0 

B 

B 

^ 1 
1 263.90 1 

U n i t s : u g / L 

S e r i a l D i l u t i o n 
R e s u l t (S) 

C 

2 3 . 5 0 jU 

7 4 . 8 4 ] B 

1 1 . 8 6 | B 

1 3 . 2 6 B 

1 0 . 0 0 U 

j 2 5 . 3 4 | B 

1 0 . 0 0 | U 

1 297.50] 

% D i f f e r ­
ence 

4 . 1 

4 . 3 

2 2 . 0 

100.01 
3 2 7 . 3 

1 2 . 7 

Q 

B 

N 

P 

P 

P 

P 

P 

P 

P 

P 

Form IX IN 



I I S F P A - C I P FORMS 

10 

INSTRUMENT DETECTION LIMITS (QUARTERLY) 

lb Name: STL BX7RLINGTON 

Lab Code: STLVT Case N o . : BIOASSAY 

C o n t r a c t : 2 6 0 0 0 

SAS N o . : SDG N o . : 1 1 5 1 1 3 

ICP ID Number: D a t e : 0 7 / 0 1 / 0 6 

Flame AA ID Number: '''•ffffHlfla H v d r a AA 

F u r n a c e AA ID Number; 

A n a l y t e 

M e r c u r y j 

W a v e ­
l e n g t h 

(nm) 

2 5 3 . 7 0 

Back­
g r o u n d CRDL 

(ug/L) 

0 . 2 

IDL 
(ug/L) 

0 . 1 

M 

CV 

Comments; 

Form X - IM 



I I S F P A - C I P FORMS 

10 

INSTRUMENT DETECTION LIMITS (QUARTERLY) 

^o Nome: STL BURLINGTON 

Lab Code: STLVT Case Mo. : BIOASSAY 

C o n t r a c t : 2 6 0 0 0 

SAS Mo.: SDG No. 115113 

ICP ID Number: TJA ICAP 6 Date: 07/01/06 

Flame AA ID Number: 

Furnace AA ID Number: 

Analyte 

lArsenlc 

Barium 

Chromium 

Lead 

Selenium 

Silver 

Zinc 

Wave­
length 
(nm) 

189.042 

493.409 

226.502 

267.716 

220.353 

196.026 

328.068 

206.200 

Back­
ground CRDL 

(ug/L) 

10 
200 

5 

10 

10 

35 

10 

20 

IDL 
(ug/L) 

4.7 
5.4 

0.4 

1.3 

2.0 

4.8 

2.0 

1.9 

M 

P 
P 

P 
P 

P 
P 

P 

P 

Comments: 

^1^^ 

Form X - IN 



USEPA - CLP FORMS 

l l A 

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Va ab Name: gxii BmtLiwOTnw C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT Case N o . : BIOASSAY SAS No. SDG No. : 1 1 5 1 1 3 

ICP ID Number: TJA ICAP 6 D a t e : 0 1 / 2 7 / 0 6 

Analyte 

1 Aluminum 

1 Antimony 

Arsenic 

JBarium 

Beryllium 

Boron 

Cadmium 

Calcium 

1 Chromium 

1 Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Phosphorus 

Potassium 

Seleniiim 

Silver 

Sodium 

Strontium 

|Thalllum 

Tin 

Titanium 

Vanadium 

Zinc 

Wave­
length 
(lun) 

308.215 

206.838 

189.042 

493.409 

313.042 1 

249.678 

226.502 

317.933 

267.716 1 

228.616 

324.754 

271.441 I 

220.353 I 

279.079 

257.610 

202.030 

231.604 

178.287 I 

766.491 

196.026 1 

328.068 1 

330.232 I 

421.552 1 

190.864 

189.989 

334.941 

292.402 

206.200 

Interelement Correction Factors for: 

Al Ca Fe Mg Ag 

1 0.0000000 

1 0.0000000 

1 0.0000000 

0.0000000 

1 0.0000000 

\ 0.0000000 

1 0.0000000 

0.0000000 

I 0.0000000 

0.0000000 

0.0000000 

' 0.0000000 

1-0.0001890 

1 0.0000000 

1 0.0000000 

I 0.0000000 

0.0000000 

1 0.0000000 

1 0.0000000 

I 0.0000000 

I 0.0000000 

0.0000000 

0.0000000 

0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

i 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000080 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0002800] 0.0002100) 0.0000000 | 

0.0000000 

0.0000000 

1 O.OOOOOOO] 0.0000000 1 

{ 0.0000000 1 0.0000000 { 

0.0000000 ) O.OOOOOOO] 0.0000000 { 

O.OOOOOOOJ O.OOOOOOO] 0.0000000 j 

0.0000000) O.OOOOOOO) O.OOOOOOO] 

0.0000380) O.OOOOOOO) O.OOOOOOO] 

O.OOOOOOO] O.OOOOOOO) 0.0000000 ] 

0.0000050] O.OOOOOOO] O.OOOOOOO] 

0.0000000 0.0000000) 0.0000000 ) 

O.OOOOOOO] O.OOOOOOO] 0.0000000 1 

O.OOOOOOO) O.OOOOOOO] O.OOOOOOO) 

0.0000950] 0.0000120] O.OOOOOOOJ 

0.0000000 O.OOOOOOO) 0.0000000 ] 

0.0000000] 0.0000220) O.OOOOOOO) 

O.OOOOOOO] O.OOOOOOO) O.OOOOOOO) 

0.0000530] O.OOOOOOO] O.OOOOOOO] 

O.OOOOOOO] O.OOOOOOO) O.OOOOOOO) 

0.0000000] 0.0000000) 0.0000000 ) 

-0.0005680) 0.0000000) 0 .0000000 { 

0.0000000 0.0000000) 0.0000000 j 

0.0000000) O.OOOOOOO] O.OOOOOOO) 

0.0000000 

0.0000120 

0.0000000 0.0000000 ) 

0.0000000) 0.0000000 ] 

-0.0000030) 0.0000000 0.0000000 1 

O.OOOOOOO) 0.0000281) 0.0000000 ] 

0.0000000] 0.0000000] 0.0000000 1 

0.0000230 0.0000000) 0.0000000 ) 

Conmients: 

Form XI (PART 1) IN 



USEPA - CLP FORMS 

llA 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lob Nome: STL BURLINGTON C o n t r a c t : 26 000 

Lob Code: STLVT Case N o . : BIOASSAY SAS No. SDG N o . : 1 1 5 1 1 3 

ICP ID Number: TJA ICAP 6 D a t e : 0 1 / 2 7 / 0 6 

Analyte 

1 Aluminum 

1 Antimony 

) Arsenic 

) Barium 

iBeryllium 

[Boron 

1 Cadmium 

jcalcium 

1 Chromium 

Cobalt 

1 Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

'phosphorus 

Potaseliim 

Selenium 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

1 Wave­
length 

1 (na) 

308.215 

206.838 

189.042 

493.409 

313.042 

249.678 

226.502 j 

317.933 

267.716 j 

228.616 

324.754 

271.441 1 

220.353 j 

279.079 

257.610 

202.030 

231.604 I 

178.287 j 

766.491 1 

196.026 j 

328.068 

330.232 1 

421.552 1 

190.864 I 

189.989 

Titanium ) 334.941) 

Vanadium 

|Zinc 

292.402 1 

206.200 1 

Interelement Correction Factors for: 

( A s B Be Cd Co 1 

1 0.0000000 

1 0.0000000 

I 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

I 0.0000000 

1 0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

o.oooooool 
0.0000000 

0.0000000 

O.OOOOOOOJ 

0.0000000 

0.0000000 

I 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 1 

0.0000000 

1 O.OOOOOOO] O.OOOOOOO] 0.0000000 

' O.OOOOOOO) O.OOOOOOO] O.OOOOOOOJ 

[ O.OOOOOOO] O.OOOOOOO] 0.0000000 

O.OOOOOOO) O.OOOOOOO] 0.0000000 

O.OOOOOOO] O.OOOOOOO) O.OOOOOOO] 

O.OOOOOOO) O.OOOOOOO] O.OOOOOOOJ 

O.OOOOOOO) O.OOOOOOO) O.OOOOOOO) 

O.OOOOOOO) O.OOOOOOO) O.OOOOOOO] 

O.OOOOOOO] O.OOOOOOO) O.OOOOOOO) 

0.0000000) O.OOOOOOOJ O.OOOOOOO] 

0.0000000] O.OOOOOOO] O.OOOOOOO] 

0.0000000) O.OOOOOOO] 0.0150000) 

0.0000000) 0.0000000) O.OOOOOOOJ 

O.OOOOOOO) O.OOOOOOOJ O.OOOOOOO) 

O.OOOOOOO) O.OOOOOOOJ O.OOOOOOO) 

O.OOOOOOO) O.OOOOOOO] O.OOOOOOO) 

O.OOOOOOO) O.OOOOOOOJ -0.0015000] 

0.0000000] O.OOOOOOO) 0.0000000) 

O.OOOOOOO) O.OOOOOOO) O.OOOOOOO) 

O.OOOOOOO] O.OOOOOOO] -0.0002400 I 

O.OOOOOOO) 0.0000000) O.OOOOOOO) 

O.OOOOOOOJ O.OOOOOOO) O.OOOOOOO] 

0.0000000) 0.0000000] O.OOOOOOO] 

O.OOOOOOOJ 0.0000000] 0.0021000) 

0.0000000] 0.0000000] O.OOOOOOO] 

0.0000000] 0.0000000) O.OOOOOOO) 

0.0000000] 0.0000000] O.OOOOOOO) 

0.0000000) O.OOOOOOO) 0.0000000 I 

Comments; 

Form XI (PART 2) IN 



USEPA - CLP FORMS 

llA 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

^ a b Name: STL BURLINGTON C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT Case Mo. BIOASSAY SAS Mo. SDG N o . : 1 1 5 1 1 3 

ICP ID Number: TJA ICAP 6 D a t e : 0 1 / 2 7 / 0 6 

Analyte 

JAltimlnum 

[Antimony 

lArsenic 

Barium 

|Berylll\ua 

Boron 

Cadmium 

Calcium 

1 Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Phosphorus 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Thallium 

[Tin 

Titanium 

Vanadium 

Zinc 

Wave­
length 

' (nm) 

308.215 

206.838 

189.042 

493.409 

313.042 

249.678 

226.502 

317.933 

267.716 1 

228.616 1 

324.754 

271.441 1 

220.353 

279.079 

257.610 

202.030 

231.604 

178.287 1 

7 6 6 . 4 9 1 

196.026 

328.068 1 

330.232 

421.552 ' 

190.864 

189.989 

334.941 

292.402 

206.200 

1 ̂̂  
1 0.0000000 

1-0.0059900 

1-0.0000190 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

' 0.0000000 

0.0000000 

0.0000000 

0.0000000 

1 0.0000000 

0.0000000 

1 0.0000000 

0.0002540 

0.0000000 

0.0000000 

0.0000000 

0.0000860 

Interelement Correction 

Cu Mn 

1 0.0000000 

0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

O . O O O O O O O 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

I 0.0000000 

0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0014400 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

Factors for; 

Mo 

1 0.0011560 

1 0.0000000 

) 0.0002340 

1 0.0000000 

1 0.0000000 

0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0009490 

0.0002600 

0.0038000 

0.0019000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0005280 

0.0000000 

0.0000000 

0.0035000 

0.0000000 

0.0000000 

O.OOOOOOOJ 

0.0000000 

Na 

1 0.0000000 

0.0000000 

1 0.0000000 1 

1 0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 1 

0.0000000 ) 

0.0000000 j 

0.0000000 ) 

0.0000000 I 

0.0000000 i 

0.0000000 

0.0000000 ) 

0.0000000 j 

0.0000000 ) 

0.0000000 ) 

0.0000000 j 

0.0000000 1 

0.0000000 1 

0.0000000 1 

0.0000000 ) 

0.0000000 1 

0.0000000 j 

0.0000000 j 

0.0000000 ) 

Comments; 

F o i m XI (PART 2) IN 



USEPA - CLP FORMS 

l l A 

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

"TTa ab Name: STL BURLINGTON C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT Case No. BIOASSAY SAS No. SDG N o . : 1 1 5 1 1 3 

ICP ID Number: TJA ICAP 6 D a t e : 0 1 / 2 7 / 0 6 

^m' 

Analyte 

1 Aluminum 

Antimony 

)Arsenic 

] Barium 

iBaryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

1 Wave­
length 
(nm) 

308.215 

206.838 1 

189.042 

493.409 

313.042 I 

249.678 1 

226.502 

317.933 

267.716 

228.616 

324.754 

Iron ) 271.441 

Lead j 220.353 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Phosphorus 

279.079 I 

257.610 

202.030 1 

231.604 

178.287 [ 

Potassium ) 766.491 | 

Selenium 

Silver 

Sodium 

Strontium 

196.026 1 

328.068 I 

330.232 

421.552 

Thallium ] 190.864 1 

Tin 

Titanium 

189.989 1 

334.941 

Vanadium ] 292.402 | 

Zinc 206.200 j 

Interelement Correction Factors for: 

I Ni Pb P Sb Se 

1 0.0000000 

1 0.0000000 

\ 0.0000000 

1 0.0000000 

j 0 .0000000 

j 0.0000000 

I 0.0000870 

0.0000000 

0.0001100 

0.0000000 

1 0.0000000 

0.0000000 

1 0.0005700 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

1 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

O.OOOOOOO) O.OOOOOOO] O.OOOOOOOJ 

1 0.0000000 0.0000000) 0.0000000 1 

1 O.OOOOOOO] O.OOOOOOO) 0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000] 0.0000000 1 

O.OOOOOOO] 0.0000000 1 

O.OOOOOOO) 0.0000000 ) 

O.OOOOOOO) 0.0000000 j 

O.OOOOOOO] 0.0000000 j 

0.0000000 1 0.0000000 j 

0 . 0 0 0 0 0 0 Q \ 0.0000000 ) 

O.OOOOOOO] 0.0000000 ] 

O.OOOOOOO) O.OOOOOOO) O.OOOOOOO) 

O.OOOOOOO) O.OOOOOOOJ O.OOOOOOO] 

0.0000000 O.OOOOOOO) 0.0000000 1 

O.OOOOOOO] O.OOOOOOO] O.OOOOOOO] 

O.OOOOOOO) O.OOOOOOO) O.OOOOOOOJ 

0.0000000 O.OOOOOOO) 0.0000000 ) 

O.OOOOOOO] 0.0000000 0.0000000 ) 

0.0000000] 0.0000000) O.OOOOOOO) 

0.0000000 0.0000000] 0.0000000 ) 

O.OOOOOOOJ O.OOOOOOO) 0.0000000] O.OOOOOOO] 

0.0000000 

0.0000000 

-0.0003200 

0.0000000 

0.0000000 

0.0000000 

0.0002200 

O.OOOOOOO] O.OOOOOOOJ O.OOOOOOO) 

O.OOOOOOO] O.OOOOOOO] O.OOOOOOO) 

O.OOOOOOO) 0.0000000 0.0000000 ) 

O.OOOOOOO) O.OOOOOOO) O.OOOOOOO) 

O.OOOOOOOJ O.OOOOOOO) 0.0000000 1 

O.OOOOOOO) O.OOOOOOOJ O.OOOOOOO) 

O.OOOOOOO] O.OOOOOOO] O.OOOOOOOJ 

Comments: 

Form XI (PART 2) IN 



USEPA - CLP FORMS 

HA 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

'Y. ab Name: RTT. HtTBT.TMGTOM C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT Case N o . : BIOASSAY SAS N o . : SDG N o . : 1 1 5 1 1 3 

ICP ID Number: TJA ICAP 6 D a t e : 0 1 / 2 7 / 0 6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Phosphorus 

Potassium 

Selenium 

Silver 

Sodium 

Stronti\im 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

Wave­
length 
(nm) 

308.215 

206.838 

189.042 

493.409 

313.042 

249.678 

226.502 

317.933 

267,716 

228.616 

324.754 

271.441 

220.353 

279.079 

257.610 

202.030 

231.604 

178.287 

766.491 

196.026 

328.068 

330.232 

421.552 

190.864 

189.989 

334.941 

292.402 

206.200 

Interelement Correction Factors for: 

Si Sn Sr Tl Tl 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

O.OOOOOOO] O.OOOOOOO] 0.0000000 

0.0000000)0.0034000) 0.0000000 

0.0000000 O.OOOOOOO] 0.0000000 

0.0000000 0.0000000 0.0000000 

0.0000000 0.0000090] 0.0000000 

0.0000000 0.0000000 0.0000000 

0.0000000)0.0002000 0.0000000 

0.0000000 0.0000000) 0.0000000 

0.0000000 0.0001340 ) 0.0000000 1 

O.OOOOOOO) 0.0021600] 0.0000000 

0.0000000 0.0000000] 0.0000000 

0.0000000] 0.0013800) 0.0000000 

0.0000000)0.0018000 O.OOOOOOOJ 

0.0000000 O.OOOOOOOJ 0.0000000 I 

0.0000000 0.0000000 0.0000000 

0.0000000 0.0000000) 0.0000000 

0.0000000 0.0000000 0.0000000 

0.0000000 0.0000000) 0.0000000 

0.0000000 0.0000000 0.0000000 ) 

0.0000000 0.0000000 0.0000000 

0.0000000)0.0002400) 0.0000000 

0.0000000)0.1776000] 0.0000000 

O.OOOOOOOJ 0.0000000 0.0000000 

0.0000000 0.0002500 0.0000000 

0.0000000 0.0004400 0.0000000 

0.0000000] 0.0000000) 0.0000000 

0.0000000 0.0000000 O.OOOOOOO] O.OOOOOOOJ 

0.0000000 O.OOOOOOO) 0.0000000 0.0000000 

Comments: 

Form XI (PART 2) I N 



USEPA - CLP FORMS 

llA 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lob Name: ^TL BURLINGTON C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT Case No. BIOASSAY SAS No. : SDG N o . : 1 1 5 1 1 3 

ICP ID Number: TJA ICAP 6 D a t e : 0 1 / 2 7 / 0 6 

Analyte 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Calcium 

Chromi \im 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Phosphorus 

Wave­
length 
(nm) 

308.215 

206.838 

189.042 

493.409 

313.042 

249.678 

226.502 

317.933 

267.716 

228.616 

324.754 

271.441 

220.353 

279.079 

257.610 

202.030 

231.604 

178.287 

Potassium 766.491 

Selenium 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titani\im 

vanadium 

Zinc 

196.026 

328.068 

330.232 

421.552 

190.864 

189.989 

334.941 

292.402 

206.200 

Interelement Correction Factors for: 

V Zn 

0.0265000 

-0.0002800 

-0.0002800 

0.0000000 

0.0005800 

0.0000000 

0.0000000 

0.0000000 

-0.0001800 

0.0000000 

0.0000000 

0.0285500 

-0.0001140 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

-0.0001200 

-0.1508200 

0.0000000 

0.0016200 

0.0000000 

0.0000000 

0.0000000 

-0.0001200 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0146000 

0.0000000 

0.0000000 

0.0000000 

0.0582800 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

0.0000000 

1 
1 1 

1 1 

1 
1 1 
1 1 1 

1 1 
1 

1 1 

1 

1 

1 

Comments: 

Form XI (PART 2) IN 



12 

ICP LINEAR RANGES (QUARTERLY) 

Ldl^p^eme: STL BURLINGTON C o n t r a c t ; 2 6 0 0 0 

Lab Code: .SIXJZX. Case Mo. : BIOASSAY SAS Mo. SDG N o . : 1 1 5 1 1 3 

ICP ID Number: TJA ICAP 6 D a t e : 0 7 / 0 1 / 0 6 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Zinc 

Integ. 
Time 
(Sec.) 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

Concentration 
(ug/L) ^ 

5000.0 ]p 

10000.0 p 

5000.0 ]p 

50000.0 |p 

100000.0 )p 

5000.0 |P 

2000.0 ]P 

10000.0 |p 

^ f f 

-imments; 

Form XII IN 



USEPA - CLP FORMS 

13 

PREPARATION LOG 

Lob Nome: STL BXJRLINGTON C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT Case N o . ; BIOASSAY SAS No. SDG N o . ; 1 1 5 1 1 3 

Method: CV 

EPA 
Sample No. 

BQBLKl 
I BQBLK2 
LCSS071306A 
1PBS071306A 

Preparation 
Date 

07/13/06 
07/13/06 
07/13/06 
07/13/06 

Initial Volume 
mil 

0.29 
0.30 
0.50 
0.30 

Volume 1 
(mL) 

50.0 
50.0 
50.0 
50.0 1 

Form X I I I IN 



USEPA - CLP FORMS 

13 

PREPARATION LOG 

Lab Name: STL BURLINGTON 

Lab Code: STLVT Case N o . : BIOASSAY 

C o n t r a c t : 2 6 0 0 0 

SAS No. ; SDG N o . : 1 1 5 1 1 3 

Method: CV 

BPA 
Sample No. 

BT-08 
BT-SDOOl 
BT-SD-022 
BT-SD-037 
BT-SD05 
BT-SD0 6 
1BT-SD06-DUP 
BT-SD13 
BT-SD34 
BT-SD36 
LCSS071406B 
PBS071406B 
PT-16 
PT-RBF 
PT-SD-31 
PT-SD-31DUP 

Preparation 
Date 

07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 

Initial Volume 

0.39 
0.36 
0.36 
0.35 
0.33 
0.38 
0.33 
0.36 
0.30 
0.32 
0.50 
0.30 
0.32 
0.32 1 
0.33 1 
0.31 

Volume 
(mL) 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 1 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 ' 
50.0 
50.0 

Form X I I I - IN 



USEPA - CLP FORMS 

13 

PREPARATION L O G 

Lab Name: STL BURLINGTON C o n t r a c t : 2 6 0 0 0 

Lab Code: STLVT Case Mo.: BIOASSAY SAS No. i SDG N o . : 1 1 5 1 1 3 

Method: P 

BPA 
Sasq)le No. 

BT-08 
BT-SDOOl 
BT-SD-022 
BT-SD-037 
BT-SD05 
BT-SD06 
BT-SD06-DUP 
BT-SD13 
BT-SD34 
BT-SD36 
EOBLKl 
BQBLK2 
LCSS071406C 
PBS071406C 
PT-16 
PT-RBF 
PT-RBFD 
PT-RBFS 
PT-SD-31 
PT-SD-31DUP 

Preparation 
Date 

07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 
07/14/06 

Initial Volume 
mL 

1.28 
1.35 
1.28 
1.34 
1.31 
1.30 
1.33 
1.31 
1.28 
1.31 
1.00 
1.00 
1.00 
1.00 
1.33 
1.33 1 
1.31 1 
1.30 1 
1.34 1 
1.32 1 

Volume 
(mL) 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

Form X I I I - IN 



USEPA - CLP FORMS 
14 

ANALYSIS RUN LOG 

, Name: STL BURLINGTON 

Lob Code: STLVT 

I n s t r u m e n t ID Number: 

S t a r t D a t e : 0 7 / 1 7 / 0 6 

Case No. ; BIOASSAY 

TJA ICAP 6 

C o n t r a c t : 

SAS N o . ; 

Method: 

2 6 0 0 0 

SDG Mo.: 1 1 5 1 1 3 

End D a t e : 0 7 / 1 7 / 0 6 

^ 

• • 

EPA 
Sasiple 
No. 

SO 

S 

S 

3 

ICV 

ICB 

ICSA 

ICSAB 

CRI 

ccrv 
CCB 

zzzzzz 
ZZZZZZ 

ZZZZZ 

s^zzzzz 
zzzzzz 
PBS071406C 

LCSS071406C 

BT-SD-037 

BT-3D-022 

EQBLKI 

CCV 

CCB 

BT-SO05 

BT-SDOOl 

BT-SD06 

BT-SD06-DUP 

BT-08 

BT-SD34 

BT-SD13 

BT-SD36 

PT-3D-31 

PT-SD-31DUP 

CCV 

CCB 

PT-16 

PT-RBF 

•^PT-RBFL 

D/F 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Time 

1258 

1303 

1308 

1313 

1319 

1325 

1331 

1336 

1342 

1348 

1353 

1359 

1404 

1410 

1415 

1421 

1426 

1432 

1437 

1443 

1449 

1454 

ISOO 

1505 

1511 

1516 

% R 
Analytes 

A 
L 

1522 

1527 

1533 

1539 

l.OOJ 1544 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

5.00 

1550 

1555 

1601 

1606 

1612 

1617 

1623 

S 
B 

A 
S 

B 
A 

1 

1 

B 
E 

C 
D 

_J 

C 
A 

1 

C 
R 

1 " 
1 
1 

1 

1 

1 

1 

1 

C 
0 

C 
u 

1 
1 

F 
E 

P 
B 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 

N 
N 

H 
G 

N 
I 
K S 

B 

1" 

I 
1 
1 

1 

1 
J 

A 
G 

M T 
A L 

1 

1 

1 

1 
1 

1 

1 

1 

) 

1 

V z 
N 

—1 

C 
N 

1 
1 

1 

• | 

1 

1 

"1 
1 

Form XIV IN 



USEPA - CLP FORMS 

14 

ANALYSIS RUN L O G 

Name: STL BURLINGTON 

Lab Code: STLVT Case No. 
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VEGETATION COMMUNITY STUDY 
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Memorandum 
To: Jeff Stofferahn, ENTACT & Associates 

From: Matt Scharmm, NRC 

Jon Gumtow, NRC 

CC; Tom Gimian, NRC 

Re: Wetland Vegetation Community Assessment, Former American Zinc Plant Site, 
Fairmont City, Illinois 

Date: August 2,2006 

Natural Resources Consulting, Inc. (NRC), pertbrmed field evaluation of the wetland 
vegetation communities in the vicinity of the Former American Zinc facility in Fairmont 
City, Illinois. The evaluation was completed between June 28-30, 2006, and included 
collection of plant tissue samples for chemical analysis and completion of vegetation surveys 
and a Floristic Quality Assessment Index (FQAI) for the vegetation communities evaluated. 

The purpose of the assessment was to provide quantitative data conceming the condition of 
hydrologically-connected (downstream) wetland vegetation communities of the Former 
American Zinc facility. This study was completed in support of a baseline Ecological Risk 
Assessment being prepared for the site by ENTACT & Associates LLC (ENTACT). 

METHODS 

NRC performed the field evaluation in accordance with the Baseline Ecological Ri.̂ k 
.Assessment Work Plan (M.T. Bosco & Associates, 2006) and the Support Sampling Plan for 
the Old .American Zinc Plant 5//e (ENTACT, 2006). Sample data was collected in the Old 
Cahokia Creek wetland complex located north of the Former American Zinc facility. NRC 
collected vegetation data at two downstream wetland locations (the West Ditch Outfall and 
Rose Creek Outfall) and one Reference Area or background wetland location (located at the 
former Golf Course). The West Ditch Outfall, Rose Creek Outfall, and the Reference Area 
exist within the same wetland complex, however, the Reference Area appears to be 
hydrologically isolated from surface and groundwater influences of the West Ditch and Rose 
Creek outfalls, as well as the Former American Zinc site. 

Plant Tissue Sampling 

Plant tissue samples were collected to evaluate potential chemical uptake at the outfall 
locations. Two plant tissue samples were collected at the West Ditch Outfall wetland. One 
sample was located near the stormwater outfall on the south edge of the wetland complex. 
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and a second near the north edge of the area investigated for the vegetation community 
survey. Two plant tissue samples were collected at the Rose Creek Outfall wetland (one at 
each vegetation community survey plot location). One plant tissue sample was also collected 
from the Reference Area wetland location. A duplicate plant tissue sample was collected per 
requirements of the workplan. 

Tissue samples were collected from herbaceous plants showing visual signs of environmental 
stress such as chlorosis, malformed leaves, and leaf necrosis. Approximately 50 to 60 grams 
of tissue material were collected at each sample location. Each location included a composite 
from three to five different plant species. 

Tissue samples were collected using scissors, forceps, and clean nitrile gloves. Sample 
equipment was decontaminated using Alconox and a de-ionized water rinse between 
locations. The plant materials for each sample were washed with de-ionized water to remove 
dust or sediment deposits and dried. Samples were place in plastic Ziplock bags and stored in 
a cooler with ice until transfer of chain of custody to ENTACT on June 29, 2006. 

Vegetation Community Sampling 

Wetland vegetation communities were surveyed using procedures described in the U.S. 
Environmental Protection Agency guidance document .Methodsfor Eva/t/a/ing Wetland 
Condition UIO - Using Vegetation to .Assess Environmental Conditions in Wetlands (USEPA 
2002) and methods for conducting floristic quality assessments in Illinois (Taft and others 
1997; Swink and Wilhelm 1994). The heterogeneous nature of the Old Cahokia Creek 
wetland complex and unknown disturbance histories of the survey areas precluded 
establishing sample locations with uniform plant community characteristics. Based on 
discussions with ENTACT staff, NRC selected sample locations with similar hydrologic 
regimes and similar topographic positions on the landscape within the wetland complex. 
Depositional environments downstream of the outfalls were selected to represent variations in 
disturbance regimes between the West Ditch Outfall, Rose Creek Outfall, and Reference 
.\rea. At the West Ditch Ouffall and Rose Creek Outfall survey areas, the sampling locations 
encompassed areas of obvious disturbances and signs of environmental stress (chlorosis, 
suinted growth, leaf deformation and/or necrosis) to the dominant vegetation of the plant 
communities. The sampling areas were selected to represent semi-open to open herbaceous 
or shrub-scrub wetland community types characteristic of disturbed stormwater outfalls. 

The vegetation communities were surveyed using a combination of the standard releve 
(Braun-Blanquct) and transect sampling methods. A minimum of one 100 m" (lOm x Wm) 
releve plot was established for each survey area. At the West Ditch Outfall, a 70m baseline 
transect was established across the longitudinal axis of the depositional environment of the 
outfall, and three releve plots were taken at 5m, 45m, and 60m along the west side of the 
transect. At the Rose Creek Outfall, the releve plot was located at the termini of the Rose 
Creek channel about 250m north of Collinsville Road. At the Reference Location Area, the 
releve plot was located about 50m northwest of an existing Fairmount City storm sewer 
outfall. 

Belt transects were also used at the Rose Creek Outfall and Reference Area to sample 
conditions within relatively discrete (narrow, smaller than 100 m' in size) plant communities 
associated with stormwater-influenced environments. At the Rose Creek Outfall, a Im x 
1 Om belt transect was established across a disturbed wet meadow immediately downstream 
of the Rose Creek channel. Signs of stormwater flow over the bank and sediment/debris 



deposition were evident at this location. A Im x 10m transect was established at the 
reference location along the axis of the stormwater discharge channel; upland grassland 
present on either side of the channel were not sampled. 

Two NRC scientists completed an inventory of the plant species present within each releve 
plot and assigned appropriate coefficients of conservatism (CC) to each species for purposes 
of developing the FQAI. Individual CC values were taken from Taft and others (1997), 
which provide values that more adequately reflect species characteristics outside the Chicago 
Region. The density and percent cover for each doiminant species was also recorded for each 
releve. For woody and some larger herbaceous species, these measurements were taken 
directly from the 100 m" plots. However, to develop estimates for smaller or more abundant 
herbaceous plants (e.g.., .Amarathus retroflexus), one or more Im x Im nested quadrats were 
sampled in "average" conditions within each releve. 

A FQAI for each sample location was developed using the formula: 

Native Floristic Quality Index (FQI) = Mean C( VN) 

where Mean C= ^Coefficients of CC/N 

CC = coetTicients of conservatism for individual species 

N=native species richness. 

Total mean C and a total FQI score was also developed for each sample location using total 
species richness (native plus non-native species), where non-native species were assigned CC 
values of zero. Theses measure often better reflects the actual integrity of a site than simply 
using native species for the FQAI analysis (Taft and others 2006). The native species 
richness for each commimity was also calculated by dividing the number of native species by 
the total number species within each sample. 

RESULTS 

Results of the FQAI are summarized in the attached Tables la-lc (West Ditch Outfall), 
Tables 2a-2b (Rose Creek Outfall), and Tables 3a-3b (Reference Area). In general, all of the 
plant communities surveyed are dominated by disturbance tolerant or ruderal (weedy and 
adventive) species characteristic of highly altered natural environments. 

Total FQI scores for the three releve plots at the West Ditch Oitfall location ranged from 
4.62 to 6.93, with slightly higher FQI scores closer to the stormwater outfall (possibly as a 
result of microenvironments created by frequent disturbances). Total mean C values ranged 
from 1.92 to 3.3. The survey area encompasses a rather broad depositional environment that 
is relatively species poor and in many areas dominated by only a few herbaceous species 
such as .Amaranthus retroflexus and Leersia virginica and a sparse cover of Cephalanthus 
occidentalis. Overall, native species richness was lower in this community (66.7 to 76.9 
percent) than other survey areas. Stressed vegetation (chlorosis, malformed growth) was 
evident throughout the community, but appeared contained within a relatively distinct line 
that may potentially correlate to the depositional environment of the stormwater outfall. 
Undisturbed hardwood swamp habitat dominated by mature Salix nigi'a and Fraxinus 
pennsylvanica borders the survey area on the east and west, with shrub-carr and shallow 
marsh habitat to the north. 

Total FQI scores for the Rose Creek Outfall location ranged from 9.0 for the releve plot to 9.2 
for the belt transect. Total mean C values ranged from 1.8 for the releve plot to 2.05 for the 
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belt transect. Overall native species richness was about 80% for the community. Vegetation 
at the belt transect survey location was predominantly a disturbed wet meadow, while the 
plant community within the releve plot appeared to be trending successionally from a wet 
meadow-sedge meadow to a hardwood swamp. Beaver activity was evident in the area of 
the releve plot, which could partially account for the disUirbed, scrub-shrub vegetation. 
Both sample locations are highly disturbed by stormwater flow. Although Rose Creek was 
dry at the time of the survey, a significant amount of trash, coarse woody debris, and 
sediment deposition was evident at several locations within the stream channel. Virtually no 
vegetation was present within the channel, which was scoured to a depth of two to three feet 
below the surrounding landscape. This stream downcutting has likely altered the hydrology 
of adjacent wetlands such as the wet meadow sampled within the belt transect, allowing 
species more characteristic of drier grasslands to successfiilly invade the plant community. 
Stressed \'egetation (chlorosis) was evident within both sampling locations, although more 
localized and generally restricted to the southwest comer of the releve plot (closest to the 
mouth of the stream channel). 

Total FQI scores and total mean C values at the Reference Area were 5.00 and 1.67, with a 
native species richness of about 67 percent. In contrast, the Total FQI and native species 
richness for the plant community were higher for the releve plot in the Reference Area (13.06 
and 88 percent, respecti\'ely). The mean C value for the Reference Area was also slightly 
higher than the other two survey locations (2.67). The Reference Area is part of a former golf 
course that has been restored to a large floodplain wetland complex consisting of emergent 
and wet meadow habitats. No obvious signs of vegetative stress were observed within the 
Reference Area. 

LIMITATIONS 

There are limitations to the use of FQAI analysis in this investigation for assessment of 
overall plant community aquatic health. First, although the environmental conditions of the 
three sites are generally similar, there is insufficient data to assess the frequency of 
hydroperiods or to quantify the magnitude of stormwater impacts within the survey areas. 
These disturbance factors, as well as upstream and adjacent sources of invasive species, can 
significantly atTect the composition and structure of the plant communities. Therefore, it 
may be ditTicult to distinguish whether observed field observations are attributable to physical 
disturbances or from contaminated sediments. Secondly, it has generally been recognized 
that FQI, and to a lesser extent, mean C values are both area-sensitive metrics, with smaller 
sample areas generally yielding lower scores than more intense sampling or larger sample 
areas (Taft and others 2006). In addition, both species richness and FQI scores in Illinois 
wetlands have been shown to increase with sampling period, suggesting that repeated 
monitoring tends to yield higher scores than a single, discrete sampling event (Matthews and 
others 2005). 
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Vegetation Summary Tables 

Table la. Inventory of Vascular flora within West Ditch Outfall Wetland Plot 1 

Species Name Common Name WIC 
C 

Value 

Amaranthus retroflexus 
Cephalanthis occidentalis 
Leersia virginica 

redroot pigweed 
buttonbush 
white grass 

FACU+ 
OBL 

FACW 

FQI = Mean C x SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of native and non-native species 

Total C = 
N = 

.MeanC = 
FQI = 

Total N = 
% Native Species 

14 
3 

4.7 
8.1 
3 

Table lb. Inventory of Vascular Flora within West Ditch Outfall Plot 2 

Species Name Common Name WIC 

100.0 

C 
Value 

.Amaranthus retroflexus 
Carex lacustris 
Cephalantliis occidentalis 
Salix nigra 

red root pigweed 
common lake sedge 
buttonbush 
black willow 

FACU+ 
OBL 
OBL 
OBL 

FQI = Mean C x SqRt N 
FQI = Floristic Quality Index 
N = .Number of Native Species 
Total N = Total # of native and non-native species 

Total C = 
N = 

MeanC = 
FQI = 

Total N = 
% Native Species 

19 
4 

4.75 
9.5 
4 

100.0 
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Table Ic. Inventory of Vascular Flora within West Ditch Outfall Plot 3 
Note: Plot 3 located closest to stormwater outfall from West Ditch 

Species Name 

.Agastache nepetoides 

.Amaranthus retroflexus 

.Ambrosia artemisiifolia 

.Aster pilosiis 
Bidens frondosa 
Carex blanda 
Carex lacustris 
Cephalanthis occidentalis 
Daucus carota 
Erigeron annuiis 
Rithiis strigosus 

Solidago canadensis 
Stellaria media 

Common Name 

yellow giant hyssop 
red root pigweed 
common radweed 
white old field aster 
devil's beggars ticks 
common wood sedge 
common lake sedge 
buttonbush 
Queen Anne's lace 
annual fleabane 
Red raspberry 

common goldenrod 
Common chickweed 

WIC 

FACU 
FACU+ 
FACU 

FACU+ 
FACW 
FAC 
OBL 
OBL 
LPL 
FAC-

FACW-

FACU 
FACU 

C 
Value 

5 
0 
0 
1 
1 
3 
6 
9 
* 
0 
3 

1 
* 

FQI = Mean C .\ SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of native and non-native species 

Total C = 
N = 

Mean C = 
FQI = 

Total N = 
% Native Species 

29 
11 

2.64 
8.7 
13 

FQI 
including 
adventive 
/non-
native 
species 

Total C = 
N = 
.VIean C= 
FQI = 

0 
13 

0.00 
0.00 

84.6 

Average FQI Score (for all 3 plots): 
* Indicates introduced plants, which are excluded from floristic assessment 

8.78 



Table 2a. Inventory of vascular flora within Rose Creek Outfall Plot 1 

Species Name 

.Acer negundo 

.Agastache nepetoides 

.Amaranthus retroflexus 

.Ambrosia trifida 

.Aster lateriflonis 

.Aster puniceiis 

Bidens frondosa 
Carex blanda 

Carex miiskingumensis 

Commelina communis 

Daucus carota 
Erigeron canadensis 

Fraxinus pennsylvanica 

Phragmites australis 

Sambucus canadensis 
Solidago canadensis 

Toxicodendron radicans 

Tradenscanria ohiensis 
Ulmus pumila 
Verbena iirticifolia 

Common .Name 

box elder 

yellow giant hyssop 

redroot pigweed 

giant ragweed 

calico a.ster 
bristly aster 

devil's beggars ticks 

woodland sedge 
muskingum sedge 

asiatic dayflower 

Queen Anne's lace 

horseweed 
green ash 

Common reed 

common elderberry 
common goldenrod 

poison ivy 

Common spiderwort 
Siberian elm 

Hairv white vervain 

WIC 

FACW-

FACU 

FACU+ 

FAC+ 
FACW-

OBL 
FACW 

FAC 

OBL 

FAC 

UPL 

FAC-
FACW 

FACW+ 

FACW-

FACU 

FAC+ 

FACU+ 
UPL 

UPL 

C Value 

0 
5 

0 

0 
4 

8 

1 

1 

8 
* 
* 

0 

5 
1 

1 

1 
2 

2 
* 

5 

FQI = Mean C x SqRt N 
FQI = Floristic Quality 
Index 
N = Number of Native 
Species 
Total N = Total # of species (native + non-native) 

Total C 

N = 

M e a n C •• 

44 
17 

2.6 

FQI = 10.7 
Total N= 20 
% Native 
Species = 85.0 

* Indicates introduced plants, which are excluded from floristic assessment 

FQI 
including 
adventives 
and non-
natives 

Total C = 

N (total) = 

Mean C = 

FQI = 

0 

20 

0 

0.00 



Table 2b. Inventory of vascular flora within Rose Creek Outfall Plot 2 
Note; Depositional environment most similar to West Ditch Outfall Plots 1 & 2 and Reference Plot 

1 Species Name 

.Acer negundo 

.Amaranthus retrofle.xus 
Ambrosia artemisiifolia 
.Ambrosia trifida 
Aster lanceolatus 

Bidens connata 
Bidens frondosa 
Campensis radicans 
Carex lacustris 
Catalpa speciosa 
Commelina communis 
Cephalanthis occidentalis 
Fraxinus pennsylvanica 
Laporlea canadensis 
Lycopus americanus 
Phragmites australis 
Phalaris anmdinacea 
Polygonum amphibium 
Populus deltoides 
Solidago canadensis 
Spartina pectinata 
Toxicodendron radicans 
Typha angiistifolia 
Ulmus pumila 
Salix nigra 

Common Name 

box elder 
red root pigweed 
common ragweed 
giant ragweed 
panicled aster 
purple-stemmed beggar-
ticks 
devil's beggars ticks 
trumpet creeper vine 
common lake sedge 
hardy catalpa 
asiatic daytlower 
buttonbush 
green ash 
wood nettle 
American bungleweed 
Common reed 
reed canary grass 
water smartweed 
eastem Cottonwood 
common goldenrod 
prairie cord grass 
poison ivy 
narrowleaf cattail 
Siberian elm 
black willow 

WIC 

FACW-
FACU+ 
FACU 
FAC+ 
OBL 

OBL 
FACW 
FAC 
OBL 

FACU 
FAC 
OBL 

FACW 
FACW 
OBL 

FACW+ 
FACW+ 

OBL 
FAC+ 
FACU 

FACW+ 
FAC+ 
OBL 
UPL 
OBL 

C Value 

0 
0 
0 
0 
3 

5 
1 
* 
6 
* 
+ 

9 
5 
3 
5 
1 
* 
4 
2 
1 
4 
2 
1 
* 
5 1 

FQI = Mean C x SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of species (native non-native) 

Total C = 
N = 

MeanC = 
FQI = 

Total N = 
% Native 
Species = 

57 
20 
2.9 
12.7 
25 

80.0 

FQI 
including 
adventives 
and non-
natives 

Total C = 
N (total) = 
Mean C = 
FQI = 

0 
25 
0 

0.00 

•* Indicates introduced plants, which are excluded from floristic assessment 



Table 3a. Inventory of Vascular Flora within Belt Transect Immediately Downstream of Stormwater 
Outfall Location 

Note: Plot location on landscape, hydrology, etc. compares most directly with West Ditch Outfall Plot #3 

Species Name 

.Acer saccharinum 
Cardutis nutans 
Carex lacustris 

Gleclioma hederacea 
Leersia virginica 
Lonicera maackii 

Solidago canadensis 
Toxicodendron radicans 

Vitis riparia 

Common Name 

silver maple 
nodding thistle 

common lake sedge 
creeping charlie 

white grass 
bush honeysuckle 

Common goldenrod 
poison ivy 

Riverbank grape 

WIC 

FACW 
UPL 
OBL 

FACU 
FACW 
UPL 

FACU 
FAC+ 

FACW-

C Value 

0 
0 
6 
• 

5 
* 
1 
2 
2 

FQI = Mean C x SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of species (native non-native) 

Total C = 
N = 

Mean C = 
FQI = 

Total N = 
% Native Species 

16 
7 

2.3 
6.0 
9 

77.8 

FQI 
including 
adventive 

/non-
native 
species 

Total C = 
N = 

Mean C= 
FQI = 

0 
9 

0.00 
0.00 

* Indicates introduced plants, which are excluded from tloristic assessment 

Table 3b. Inventory of Vacscular Flora within Reference Plot 
(similar hydrology and topography to West Ditch plots 2 & 3 and Rose Creek 
plots) 

Species .Name 

.Acer saccharinum 
.Ambrosia trifida 
Aster lanceolatus 
Carex lacustris 

Ccire.x miiskingiimen.sis 
Carex vulpinoidea 

Cephalanthis occidentalis 
Corniis drummundii 
Calystegia seplum 

Eleocharis sp. 
Elymus virginicus 

Erechites hieracifolia 
Euan) mous fortunei 

Fraxinus pennsylvanica 
Hordium jiihatum 
Leersia virginica 

Polygonum pensylvanicum 

Common Name 

silver maple 
giant ragweed 
panicled aster 

common lake sedge 
muskingum sedge 

Fox sedge 
buttonbush 

rough-leaved dogwood 
hedge bindweed 

a spikenish 
Virginia wild rye 

Fireweed 
wintercreeper 

green ash 
squirrel-tail grass 

white grass 
Pennsylvania smartweed 

WIC 

FACW 
FAC+ 
OBL 
OBL 
OBL 
OBL 
OBL 
FAC 
FAC 

FACW-
FACU 
UPL 

FACW 
FAC+ 
FACW 

FACW+ 

C Value 

0 
0 
3 
6 
8 
T 

9 
T 

1 
** 
4 
2 
* 
5 
« 
5 

0 1 

10 



Table 3b. Inventory of Vacscular Flora within Reference Plot (cont.) 
(similar hydrology and topography to West Ditch plots 2 & 3 and Rose Creek plots) 

Species Name 

Solidago canadensis 
Toxicodendron radicans 

Typha latifolia 
Ulmus americana 

Vitis riparia 

Common Name 

Common goldenrod 
poison ivy 

common cattail 
American elm 

Riverbank grape 

WIC 

FACU 
FAC+ 
OBL 

FACW-
FACW-

C Value 

1 
2 
1 
3 
2 

FQI = Mean C x SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of species (native + non-native) 

C Total = 
N = 

MeanC = 
FQI = 

Total N = 

71 
22 

3.23 
15.1 
25 

FQI 
including 
adventive 

/non-
native 
species 

Total C = 
N = 

Mean C= 
FQI = 

0 
24 

0.00 
0.00 

% Native Species = 
* Indicates introduced plants, which are excluded from floristic assessment 
••^No fruits/seeds present to confirm ID; not used for FQI 

88 

11 
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Fable la. Inventory of vascular Hora within West Ditch Outfall Wetland Plot 1 

Species Name 

.Amaranthus retroflexus 
Cephalanthis occidentalis 

\Lccrsia virginica 

Common Name 

redroot pigweed 
buttonbush 

while grass 

WIC 

FACU+ 
OBL 

FACW 

C Value 

* 

4 

4 

Percent Cover 
(class) 

6 
2 

3 

Density 

(plants/m ) 

751.5"" 
0.1 

50.75 "" 

Notes: 
^ - Measured in four 1 ni* 1 in quadrats 

FQI = Mean C .\ SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of native and non-native species 

1 otalC = 
N = 

MeanC = 
Native FQI = 

Total N = 
% Native Species = 

8 
2 

4.0 
5.7 
3 

66.7 

FQI including adventive/nun-native species 
Total C = 8 
1 otal N = 3 
Mean C= 2.67 
FQI = 4.62 

Table lb. Inventory of Vacscular Flora within West Ditch Outfall Plot 2 

Species Name 

Amaranthus retrofle.xus 

Carex lacustris 
Cephalanthis occidentalis 
\Sali.x nigra 

Common Name 

red root pigweed 

common lake sedge 
buttonbush 
black willow 

WIC 

FACU+ 

OBL 
OBL 
OBL 

C Value 

* 

6 
4 
3 

Percent Cover 
(class) 

3 

3 
2 
1 

Density 

(plants/m^) 

127"" 

9.5"" 
0.1 
0.1 

Notes: 

" - Measured in three 1 m'* Im quadrats 

FQI = Mean C x SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of native and non-native species 

Total C = 
N = 

Mean C = 
Native FQI = 

Total N = 
% Native Species = 

13 
3 

4.3 
7.5 
4 

75.0 

FQI including adventive/non-native species 
Total C = 13 
Total N = 4 
Mean C= 3.3 
FQI = 6.5 

file:///Lccrsia
file:///Sali.x
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Table Ic. Inventory of Vacscular Flora within West Ditch Outfall Plot 3 

Species Name 

Agastache nepetoides 

.Amaranthus retrofle.xus 

.Ambrosia artemisiifolia 
Aster pitosus 

Bidens frondosa 
Carex blanda 
\Care.x lacustris 
Cephalanthis occidentalis 
\ Da lie us carota 
\Erigeron anniius 
\Rubiis strigosus 
Solidago canadensis 
Stellaria media 

Common Name 

yellow giant hyssop 

red root pigweed 

common ragweed 

white old field aster 

devil's beggars licks 
common wood sedge 
common lake sedge 
buttonbush 
Queen Anne's lace 
annual fleabane 
Red raspberry 
common goldenrod 
Common chickweed 

WIC 

FACU 

FACU+ 

FACU 
FACU^ 

FACW 
FAC 
OBL 
OBL 
UPL 
FAC-

FACW-
FACU 
FACU 

C Value 

4 

* 

0 
0 

1 
2 

6 
4 
* 

1 
6 
1 
• 

Percent Cover 

(class) 

1 

3 

3 
1 

3 
3 
3 
3 
1 
1 
2 

1 
1 

Density 

(plants/m^) 

<0.1 

0 . 7 " 

0.4 "" 
<0.1 

0 . 4 " 
1.4 
1.6 
0.1 

<0.l 
0.1 

0.2 
0.2 
0.2 

Notes: 
a - Measured in one Im'* Im quadrat 
Plot 3 located closest to stormwater outfall from West Ditch 
Open canopy and low species diversity allowed direct count of many herbaceous species in 10m'* 10m plot 

FQI including adventive/non-native species 
Total C = 

FQI = Mean C x SqRt N N = 
FQI = Floristic Quality Index Mean C = 
N = Number of Native Species Native FQI = 
Total N = Total # of native and non-native species Total N = 

% Native Species = 

25 
10 

2.50 
7.9 
13 

76.9 

Total C = 
Total N = 
Mean C= 
FQI = 

25 
13 

1.92 
6.93 

Average FQI Score (for all 3 plots): 7.02 

file:///Care.x
file:///Erigeron
file:///Rubiis
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Table 2a. Inventory of vascular flora within Rose Creek Outiall Plot I (belt trannsect) 
(scour/depolitional environment; similar to Releicnce Belt "I'ransecl and West Ditch Plot #3) 

Species Name 

Acer negundo 
Agastache nepetoides 
Amaranthus retroflexus 
Ambrosia trifida 
Aster lateriflonis 
Aster punicetis 
\Bidens frondosa 
Carex blanda 
Carex nuiskingumensis 
Commelina communis 
Convza canadensis 
Daucus carota 
Fraxinus pennsvlvanica 
Phragmites australis 
Sambucus canadensis 
Solidago canadensis 
Toxicodendron radicans 
Tradenscantia ohiensis 
Ulmus pumila 
Verbena iirticifolia 

Common Name 

box elder 
yellow giant hyssop 

redroot pigweed 
giant ragweed 
calico aster 
bristly aster 
devil's beggars ticks 
woodland sedge 
muskingum sedge 
asiatic dayflower 
horseweed 
Queen Anne's lace 
green ash 
Common reed 
common elderberry 
common goldenrod 
poison ivy 
Common spiderwort 
Siberian elm 
Hairy white vervain 

WIC 

FACW-
FACU 

FACUt 

FAC+ 
FACW-

OBL 
FACW 

FAC 
OBL 
FAC 
FAC-
UPL 

FACW 
FACW+ 
FACW-
FACU 
FAC+ 

FACU+ 
UPL 
UPL 

C Value 

1 
4 
* 

0 
2 

7 
1 
2 

6 
* 

0 
* 

5 
1 
2 

1 
1 
3 
* 

5 

Percent Cover 

(class) 

1 
1 
3 
3 
2 

1 
2 

4 
2 

1 
1 
3 
1 
2 

3 
3 
1 
1 
1 
1 

Density 

(plants/in ) 

0.1 
0.2 
34.6 
4.3 
0.8 
0.9 
2.2 

28.8 
4.2 
0.1 
0.4 
11.9 

0.1 
2.0 
1.8 

13.6 
0.7 
0.8 
0.3 
0.2 

Cover Classes: 
1 = 0-1%; 2 = 1-5'J'o; 3= 5-25%; 4= '25-50%; 5= 50-75')'„; 6= 

FQI = Mean C x SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of species (native + non-nalive) 

5-95%;7 = >95-100% 

Total C = 
N = 

M e a n C = 
Native FQI = 

Total N = 
% Native Species = 

41 
16 
2.6 
10.3 
20 

80.0 

FQI including adventives and non-natives 
Total C = 41 
Total N = ' 20 
Mean C = 2.05 
FQI = 9.2 

file:///Bidens
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Table 2b. Inventory of vascular tlora within Rose Creek Outfall Plot 2 
(Depositional cnvimnment; most simil 

Species Name 

I.Acer negundo 

lAmaranthiis retriflexiis 

{.Ambrosia artemisiifolia 

lAmbrosia trifida 

Bidens connata 

Bidens frondo.\a 

Campensis radicans 

Carex blanda 

Carex lacustris 
Catalpa speciosa 

Commelina c onununis 
Cephalanthis occidentalis 
Fraxinus pennsylvanica 

Laporlea canadensis 

Lycopus americanus 

Phragmites australis 

Phalaris anmdinacea 

Polygonum amphibium 
\ Populus deltoides 
Salix nigra 

.Solidago canadensis 

Spartina pectinata 

Symphyotrichuni lanceolatus 

Toxicodendron radicans 

Typha angiistijolia 

\Ulmus pumila 

ir to West Ditch Outfall Plots 1&2 

Common Name 

box elder 

red root pigweed 

common ragweed 

giant ragweed 

purple-stemmed bcggar-iick.s 

devil's beggars ticks 

trumpet creeper vine 

common wood sedge 

common lake sedge 
hardy catalpa 

asiatic dayllowcr 
buttonbush 
green ash 

wood neiile 

American bungleweed 

Common reed 

reed canai-y grass 

waler smartweed 
eastern coltonwood 
black willow 

common goldenrod 

prairie cord grass 

panicled aster 

poison ivy 

narrowleaf cattail 

Siberian elm 

and Reference 

WIC 

FACW-

FACU ̂  

FACU 

FAC^ 

OBL 

FACW 

FAC 

FAC 

OBL 
FACU 

FAC 
OBL 

FACW 

FACW 

OBL 

FACW+ 

FACW+ 

OBL 
FAC+ 
OBL 

FACU 

FACW+ 

OBL 

FAC+ 

OBL 

UPL 

Plot) 

C Value 

1 
* 

0 

0 

2 

1 

2 

2 

6 
0 

* 

4 

5 

2 

3 

1 
* 

3 
2 

3 

1 

4 

3 

1 
* 

* 

Percent Cover 

(class) 

2 

3 

2 

3 

1 

2 

3 

1 

4 
3 

1 
2 
2 

3 

2 

2 

2 

2 

3 
4 

3 

2 

2 

2 

2 

2 

Density 

(plants/m^) 

b 

22.0" 
b 

6.75" 
b 

4.0" 
b 

0.25" 

21.0" 
0.1 

b 

<0.1 
<0.1 

b 

b 

b 

b 

b 

0.1 
0.1 

b 

1.5" 
b 

b 

1.5" 
b 

Notes: 

file:///Ulmus
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a - Measured in four I m'* I in quadrats; 
b - Not present in 1 m"' 1 m quadrats, no density measurement taken 
Cover Classes: 
1 = 0-1%; 2 = 1-5%; 3= 5-25%; 4= ^-25-50%; 5 - 50-75%; 6= 

FQI = Mean C x SqRi N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Tolal N = Total # of species (native ^ non-nalive) 

5-95%;7=>95-100% 

Total C = 
N = 

Mean C = 
Native FQI = 

Total N = 
% Native Species = 

46 
21 
2.2 
10.0 
26 

80.8 

FQI including adventives and non-natives 
Total C = 46 
Total N = ' 26 
MeanC= 1.8 
FQI = 9.0 



Table 3a. inventory ufX'ascular Flora within Reference Site Bell 1 ransect Immediately Downstream of Stormwater Outfall Location 

Sj)ecies Name 

.Acer saccharinum 
Car Jims nutans 
Carex lacustris 

Cilcchonia hederacea 
Leersia virginica 

^Lonicera maackii 
I.SoliJagi) canadensis 
ToxicoJeiulron radicans 

\) V//.V r ipai ia 

Common Name 

silver maple 

nodding thistle 
eoniinon lake sedge 
creeping eharlie 

white grass 

bush honeysuckle 
Common goldenrod 

poison ivy 

Riverbank grape 

W I C 

FACW 

U P L 

QUI. 

FACU 
FACW 

U P L 

FACU 
FAC+ 

FACW-

C Value 

1 

* 
6 

* 
4 

* 
1 

1 
2 

Percent 

Cover 

(class) 

2 

2 

5 

1 
-1 

3 

1 

1 
2 

Density 

(plants/m^) 

0.1 

2.5 

32.2 

0.5 

2.9 

0.3 

0.9 

0.6 

0.2 

Note: Plot location on landscape, hydrology, ete. compares most directly with West Ditch Outfall Plot #3 
Cover Classes: 
I = 0-1%; 2 = 1-5%; 3= 5-25%; 4= >25-50'5u; 5= 50-75%; 6= >75-95';o; 7 = >95-100",o 

FQI = Mean C x SqRt N 
FQI = Floristic Quality Index 
N = Number of Native Species 
Total N = Total # of species (native + iion-nativc) 

Total C = 15 
N = 6 

Mean C = 2.5 
Native FQI = 6.1 

Total N = 9 
% Native Species = 66.7 

FQI including adventive/non-native species 
Total C = 15 
Total N = 9 
MeanC= 1.67 
FQI = 5.00 



f 
Table 3b. Inventory of N'acscular Flora within Reference Plot (similar hydrology and topography to West Ditch plots 2 & 3 and Rose Creek plots) 

Species Name 

.Acer saccfuiriniun 

.imhrosia trifida 

Aster lanceolatus 

C \ilystegia sepiiim 

Carex lacustris 

C'aiex imiskinguiiieiisis 

Carex viiljiinoiJeii 

Cephalanthis occidentalis 

Coniiis JiummitnJii 

Eleocharis .sj>. 

Elymus virginicus 

Erechites hieracifolia 

Euimymous fortunei 

Fraxinus [>enn.sylvaiiica 

f lordi i im Jubalum 

Leersia virginica 

Polygonum pensylvanicum 

Sagitlaria latifolia 

Salix nigra 

Slum suave 

Solidiigo canadensis 

Toxicodendron radicans 

Typha latifolia 

Ulmus americana 

I 'ills riparia 

Common Name 

silver maple 

giam ragweed 

panicled aster 

hedge bindweed 

common lake sedge 

muskingum sedge 

Fox sedge 

buttonbush 

rough-leaved dogwood 

a spikerush 

Virginia wild rye 

Fireweed 

wintercreeper 

green ash 

squirrel-tail grass 

white grass 

Pennsylvania snianweed 

common arrowhead 

black willow 

waler parsnip 

Common goldenrod 

poison i\y 

common cattail 

American elm 

Riverbank grape 

W K 

FACW 

FAC+ 

OBL 

FAC 

OBL 

OBL 

OBL 

OBL 

FAC 

FACW-

FACU 

UPL 

FACW 

FAC+ 

FACW 

FACW+ 

OBL 

OBL 

OBL 

FACU 

FAC+ 

OBL 

FACW-

FACW-

C Value 

1 

0 

3 

1 

6 

6 

3 

4 

2 
u 

4 

2 

* 

5 

• 

4 

1 

4 

3 

5 

1 

1 

1 

5 

2 

Percent 
Cover 

(class) 

2 

2 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

3 

1 

2 

2 

2 

3 

2 

3 

2 

3 

Density 

(plants/m^) 

0 .3 ' 
C 

c 

L' 

11.3'' 

2.3"^ 
c 

' • 

'̂ 

3.0 ' 
C 

1.7"" 

'̂ 
'̂  
t 

44.0"" 

1.0"" 

2.7"" 
C 

c 

'̂ 
"̂ 

2.7" 

>•' 
'•' 

Notes: 

- probably E. pulustris, but no fruits/seeds present to confirm ID; not used for FQI 

- Measured in (hree lm*hn qiiadrals 

•• -Not present in I in* 1 in quadrats; no density mcasuremenl laken 
Cover Classes: 

1 - 0-l"/u; 2 = 1-5';,,; 3= 5-25'!a; 4= --25-50%; 5= 50-75'!u; 6= >75-95%; 7 = >95-IOO% 

file:///ilystegia


FQI = Mean C x SqRl N 
FQI = Floristic Quality Index 
N ^ Number of Native Species 
Tolal N = Total tt of species (native + non-native) 

C 1 otal = 
N = 

MeanC = 
Native FQI = 

Total N = 
% Native Species = 

64 
22 

2.91 
13.6 
25 
88 

FQI including adventive/non-native species 
1 otalC = 
Total N = 64 
Mean C= 24 
FQI = 2.67 

13.06 



ATTACHMENT E 

ERED DATABASE 



Tabh E-1 

ERED ResiAs lor Benthic Organisms: Arsanic 

Yaar 

1980 

1980 

1980 

1980 

axis 

1960 

1980 

loan 

i9ao 

IBBO 

1980 

1980 

1980 

1980 

_1I§S 

Author 

Spahar. R.L., Ftandl. J.T.. AtxJsreon, H.L.. 
t}eloa.D.L 
Spehar. R.L., Flandl, J.T.. Anderson. R.L.. 
Defos, D.L. 
Spehar. R.L„ Flandl. J.T., Anderson. R.L., 
Defoe. D-L. 
Spahar. R.L.. Flandt. J.T.. Andefson. H.L.. 
Oeloa. O.L. 

Sl-Jean SD. SC Courtenav. BW Patkei 

Sl-Jaan SD. SC Courteiwv. RW ParKer 

Spehar, R.L.. Flandt. J.T.. Anderson, R.L.. 
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Whola Bodv 

WhoieBodv 

Whola Bodv 

Whol* Bodv 

Whole Bodv 

WhoieBodv 

WhoieBodv 

WhoieBodv 

Whole Bodv 

Laivai 

Larval 

Larval 

Embrvo 

Embrvo 

juvenile 

Uuh 

Adun 

AOull 

Neonala 

Adji l 

Spec ia l Habitat 

Souinwe»l«rr lo south-central Csnaaa 

mall lakes, clear and wwKlv waters 

NoiSoeci twI 

vepelalion 
HoiareliC coaslal marine, mainly brackish 
lakes and esluanes ma(in(|.glai:rBl ralicl 
lakes 
H c a i e i t . coasial manno mainly brackish 
aka i and estuaries, manna-glBCia; relcl 
aket 
Widely damouted in North America >h 

martidai zone on rocks, pilings and l ids 

mav oJlana lo deows over *0 fl 

small laxas. clear and weedv Walers 

Nrt SoacKreti 

Nol Soecilied 
WsW» dnli.CLloC m NcOh Amaiica w 
permaneni bodies ol waler with submeigaO 
vegetal KV1 

eeds on algae anO similar orqanisms 

Moi Soecitiea 

Delrilivo-B 

Deliilivore 

3elrn.vore 

Delrilivora 

(mm Dianklon, o«loms hoUom vaaaiahon 
ioi Specified 

Feeds on a k « and similaioiflBhisms 

Noi ScKrtiad 

Nol Soecilied 

NOI Soec i lM 

Dehlrvoie 
Widely duli ibuled in Nonh Amsnca m 

Nol Soecihed 

Noi Specified 
Widely dislripuleO m North America in 

in \ake^ ol ncdhein part of conirneni. 

In laHes ol northern pari ol continahi 

Soulhwoslarr lo soulh central Canada 

Widely drsliibuled m North America m 

vsgalaKon 

Noi Speciheo 

Kolarchc coastai marihe. mainiy brackish 

lakes ana n luanes marine-glacial relicl 

Nor Spscihao 

Soulhwestein lo soulh-cenlral Canada 

Norihweslern lo nohh.ceolral US. ponds 

Noi Specified 
Holaiclic. coaSTBl marine mainly brackish 

akes and eai.jai-^s, mariTB-giacal lauct 

Northweslern ro north.ceoiral US. ponds. 

No lSo« i *ed 

O«r i l ivo, . 

NOI Soecilied 

Nol Soeciliaa 

Delrihvore 

Not Soecilied 

Nol Soecihed 

Nol SOOCllBd 

Commams 

ion* G 62 

rooo IS Caammm led Chiorella sp 

ap Waler Ei^^Conc are nominal 

P 

an Water t20mg Humic Acid Exp.Conc 
sra nominal concanlralmns 

Fjl lmaled Wal Wooh i 
JnnlecledG DUlex 

arhere edults are ei^osed lo same 
oncentral«n 

NO signilicanl difsrence in wwghi gam 

No signilicani aiNerence in number of eggs 

oer female 

ne other measured ED50 values 

Tap Waler .?Omg Humic Acid i-Jep.Conc 

ai« cnnwal concAMreMrs 

Tap Walar - 0 5 uM EDTA Ew.Conc are 
nominal concentrations 

No Fllecl On Broofl Size Haiidua ai 6 

Food IS Cadmium led Chloraiia so 

Water ExD.Conc ara nominal 
concHBiralions 

ihdividuaB and dverage bromass ol 

Mwiha l l I97B 

Tap WalBi .20mg Humic Acid Nol 
Bigni*icarnty diiWem nom iha cihai 

Tap Waler ' 0 i uM EDTA Nol significaniiy 
drtlaienl from Iha o th i i maasured ECSO 
values 

Food IS Cadmium lad Chiorella ID 

Tap Water . Sediment A Ew.Conc are 

cadmium residue numbers are for male 

C riparius. and are averages ol all 

Where adults are anposed to same 

wheie adults are es>osed lo same 4 If! 

Al 26 deorees C 
Plastic anclosures wAhin take Group 
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2002 
1989 

l e s i 

2005 

1986 

198 

1981 
1 1981 

) 2005 

1005 

200 

200 

>W 

1B7 

I t ? 

1BB4 

199 

' 189 

Author 1 

eiard JF. JM Jouany. R riuhaui P 

BaraiaC SJ Ma'krch-DJ Sand AMVM 

Soares 
Irown AF. 0 Pascoa 

BaralaC SJ Markich DJ Band AMVM 

Baiala C, SJ M a r t t h DJ Bairo. AMVM 

jBhkins. K D and B M Sa/idars 

GuanR. WXWano 

Slaniov, JK. BW Brooks, I W LaPoinl 

Slantev. JK. BW Brook*. TW LaPoini 

Miranoa RJ 

Swam 

SlaniBv. JK, BW Brooks. TW Lar t i i n 

Slaniev JK. BW Brooks. TW LaPoini 

SIBT*,*, JK, BW B iDWi , '.Vi IsPoir.i 

Slaniev. JK, BW Brooks TW LaPorni 

Slanlev. JK, a w Brooks TW LaPoinl 
JuddridoaJEarKJMWainwnoht 

Maaoor JP 

Thorp, J H., Giosv, J P , Winaner, S A 

Tnoip, j . H Qiasy. J P . Wineii tei.S.A 

Dillon TM 

Bo'gmann U Norwood, W P ^nd l M 

Babriad 

jaorgma-T. iJ MOTWOOT W o and i M 

Pubtlealton Sourca 

Appl. Ecol 28:473-487 

AQuatTo»col6l 143 15^ 
AoW Ecol 28.473-487 

Bull Environ Conlam Toncol 66 484-4B1 

Can J Fisn Adual SCI 4B 1065 1060 

CanJFisnAaua lSc i4S iO65- iOE0 

Bb, PC 205-210. 

Car. J F i ih Adual Sci «6.106£.'.06C 

C a n j r i s h A a u a l S c i * a i 0 5 £ - i O e O 

Environ T o i « Chem 24 goj .soe 

Environ Tox 4 Chem 24 802 008 

EcoloxKOl Environ Sal OS 3*1-380 

Ecolcoocol Environ Sal 06 341-350 

Eswow;^ :rvKO(\Sal05 34'.-350 

AQuat ToBcol 16 73-86 

Environ Tox « Chem 24 802-908 

Environ To. 4 Chem 24 902-908 

EnvrronTo. 4 Chem 24 902-908 

Erv , ronrDX*Chem2*a02- f lOa 

Wale-RBS 14 1606-1611 

J E« . MBI Bwl Eco 

Arch Environ Coniam Toacol 08 4^9-466 

Aich Environ Contam loncot OS 440-456 
H m , C v K ol GngiP««s Bapor' Ts; l - i ica 
naport 0-84 2 

Car J Fish Aaiial Sci 48 I058-10SO 

C a n J F i , h A q u * I S c i « l 0 5 5 . 0 6 0 

Sp*c la * 6c»*ntiTic N * m * S p e f l e a C o m m D n N a m * 1 

Daohna maona 

H-*ate«a aaaca 

•aphnia maona 

htvaialla aneca 

Hvalella aneca 

Hvalal laa^aca 

Mom. macrocooa 

Morna macrocnoa 

GiVPlolandioat pal lens 

Hyaiaila artac* 

hVBleiia aaecB 

Hyaiaila aaaca 

fiarhmarus ouiei 

Eohauslonus M l u . i u s 

Camuarus latimanus 

Cambarus lalimanus 

Hvaiaiia aneca 

•HvalBM a a « . 

mohiDoa 

Water n * . 
imohipod 

Waier Ilea 

jNaanl t** 

Crayfish 

AmohDod Fiashfta^ei 

Waiai nea 

AmOhiDOd - Freshwalai 

AmphiDOd Freshwaiar 

Crav^sh 

Cladoc*.«P 

Clidoceran 

MidOe 

Amohipoo - Fieshwaier 

AmnhiDOd Freshwaler 

Amohrod Fieshwaiei 

AmohiDod Fresnwaier 

AmphiDod 

C.ayfish 

Crayfish 

C.wfSh 

Amphiood Fieshwaler 

Amcnipod F'Bsnwalin 

Itnalyla Name 

Bdmium 
:admium 

Caomium 

:admium 

r ^ . 

Caomium 

Cadmium 

Caomium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Caomwm 

Cadmium 

Cadmium 

cadmium 

Cadmium 

cadmium 

Cadmium 

cadmium 

C o n c . W . . C one ̂  Uni t* Ellact C la t * 1 o i l c l t yM feBu ra j 

11 MO/KG iMortalriv ImSO 1 

n e 
209 

WG/KG 

IG/KG 

MG/KG 

MG/KG 

MGrt^G 

MG/KG 

MG/KG 

UG/KG 

MG/KG 

15 G MG'KG 

16 94 MG/KG 

1 I 2 M G I K G 

173 

1/.4 

18 48 

20 

V. 

20 

,„, 

K M 

20 B4 

20 94 

22 

2 ! 

22 

1 2 

UG/KG 

MCl/KG 

MG/KG 

MC^/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MGiKO 

M G « G 

MG/KG 

MG'KG 

MG'KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

|MG/KG 

lortalriv 

Monain, 

Uonamy 

Mortainv 

GrovHh 

M . « , 

Mortalllv 

Mortainv 

Mor tM' j 

Growlh 

Mortalriv 

Gmwth 

Mortalny 

Grovrth 

fiBBrodiKlior 

Giowih 

Paorofluciion 

HeprDduclion 

Mortalltv 

Mortalily 

Mortally 

Growlh 

N * 

n97 

050 

OBO 

nso 

NOED 

NOED 

OED 

NOED 

lOEC 

IDIOO 

T D M 

ED37 

I OED 

NOEO 

NOED 

L D ' O O 

f D 1 6 

FD100 
_DEO 

NOEO 

NOED 

NOED 

NOED 

NOED 

1050 

LOED 

Noeo 

NOFD 

NOEO 

NOE.D 

xpoaur . Rout* 

f a l . . 

/Vaiei 
vatei 

Combined 

Waier 

«.,., 

W ^ a r 

Walei 

Water 

Waier 

Walei 

Inoeslion 

Waier 

Waiei 

Water 

Spaclaa Body Part S p « ; l * . Start L i f e . l a g * | Spacua Habitat 1 

Whole Bodv 1 1 « ! Sc-c i t i r . 

hUrthwesiernlonorth-cemialUS.ponds. 
Whola Booy Juvenii. |small lakea, clear and weedy walers 

Vhoia Body 

Whole Bodv 

Whole Body 

Wf,clBBoC-. 

Whole Bodv 

W h c * B o * 

Whole Body 

Whola Bodv 

WhoieBodv 

Whole Bodv 

Wt«ol*&>lv 

Wnow Body 

WhoieBodv 

WhoiBBody 

Whole Bodv 

Whola Bodv 

Whole Bodv 

Whola Bodv 

w n o i * Body 

dult 01 Speci^ed 

Widefy disliibulBd m North Amenca m 

arvBl 
souihwesieth lo souih-camrai Canada 
Nonhweslarn lo north central US, ponds 

Soulhweste<n io south-cent tat Canada 

Streams, lakes, swamps. North Catotmalo 

Widely drsiribuled in Norlh Amanca ir 

permanent bodres of water wilh submergsd 

M^f. 

AdutI 

En t rvo 

luvaniia 

Embryo 

Adull 

Adun 

Adufl 

Other 

LBh/al 

Adut 

AduIl 

Adult 

Adull 

Adult 

immalure 

H c ! S f « i l i * d 

Nol Soecilied 
Wkloly flistribuled m f*)rth America m 

vaoelKion 
Soulhwaslern lo south centre] Canada 
NorthweslB'n lo north-ceniral US ponds 
small lakes, clear and weedv waters 
Widely dislribulBO m North Amenca ir 
paimanem b c * « ol wHai titT. v jb r ra igw l 

Widely dislriDuled in fVorth America in 

Widely disinbuled m North Amsrica rn 

permanent Oodias ot waier wilh submerged 

Widely Oisl'iDulea m North America in 

Nnl ,=;peciliBd 

Noi Soecihed 

Not Swcil ieo 

WiOely oali ibuled in North America m 

WMely Otsnitwled in North Amarc* in 

Widety dislriDuleO rn North Amenca in 

Wirfeiy dfll i ibuted m North America m 

Widely dislirbuied m North Amenca in 

Sand and muddy sand boiioms ol iniertida 

Slreams lakes, swamps. Honn Caronna lo 

Sliear^s. lakes, swamp?. North Carolina lo 

Vtrideiy drslnbuied m North America m 

Wioely dijiribuleo -n Nonn Amenca in 
pB-mannm bo*es ol w«a i wuh iuCmBiged 

Specie* F**dlng Bah*vlor 1 
eeos on akgae ana s*hiiar aiganiGm» Fed Cadmium aAKOed ChloraNB vulgaris | 
M SoecihM 1 nihiecied G puiix _ . _ ) 

Feeds on akiae and similar oroanisms clone S-28 | 

Feeds on aipaa and similar oraamsmj 

Dalrriivore 

Not Epacllied 

Feeds on alpae and similar oroanisms 

Faeds on Doth olani and animal material 

Oatrilivoie 

FeeiK or kvina and dasd aiumals 

Nol Soecif«d 

Dm^nc re 

Feeds on akiae and similar oroanisms 

Delntivore 

Not Soecilied 

Not SBBCihed 

Del . i«o ie 

i l a c i e d G o u l e . 

k)oeG.62 

ominai cancanlralions 
Raised Cadmium cone a rural ion wHh 
Mdilional Disoived Organic Caroon 

6 naoneles, Mulli genaralional sludy 
nmere adults are amosoa to same , 
ohcamralioh 

lone G 82 
No signilicani increate in monalily I'ead i 

0 % Tap Water . 90% glass-distiliefl 1 
Water Nol signiticanlty dlWerent Irom Ihe 
other maasured eC50vtfues 

0 f . TapWaler - BO^. B'asSHjislillod 

Waiai EiO.Cohc are nominal 

BddiHonal Oisoivea Organic Carbon 

W » I D W I 

Srgnificanl decrease m weight Residua ^ 

RadKHricei sl^Hti 
Data further partidoned Ihio gill, 

hiuheal Bccumulalon 
Tap Waier -Sad iment A Not significaniiy 1 

diHarenl from me othai maasurad GC50 

conceniiatwn. 

l a p W r f B i -Eadimer.l AE jp .Ccru ; K B 

nominal concern rations 

Data lurthar partiIWnBd mto gili, 

:»iao»ca anlnrnal gland g n ' - w d l l ^ 

Oiflarani from ihfl othat meesurod ECSO 
values 

No Raproouclio" Anei i 2 0ays Residue at 

Soavs 

No signiticani OiHerance in larval weighi or 

SiQniticanl increase in monaiHy Feed 

No i lgnifcanl Oilwence in langlh and 
waighi Fe»JconlamihaWdwilhO i7v,g 

l ap Water WHh OS urn FOT* 
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V.ar 

2005 

200« 

1990 

1992 
1961 
1978 

1981 

1986 

1990 

1991 

2005 

1991 

1991 

2006 

2006 
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Im* 

Author 

:^ouiilard Y PQC CambeM A Tessrar J 

F^aoaker ES. R Blui l 
Heims, F Timmermans. K H . end W R 
Swain 

Vilohl DA, JW Fra>n 
Spehar RL. flL Andarson, JT Fiandl 

Miienda RJ 

Boiomann U, WP Non-rOod. IM Bablrad 

iorgmann. U Norwood W P and 1 M 
Babirad 
Poulnn. E H.U Rilsgaicl anfl F 

Mohlanbeig 
Pouis*n. E H U Oiisgara ano F 

Dilkin TM 

BwBmann u WP Norwood TB 
Revnoidson, and F Rosa 

Baoiiao 

Slaniey, JK, BW Brooks, m LaPoinl 

Slanlev, J K B W Brooks t w LaPoinl 

Oabxad 

Babirad 

Borgmann U Norwood W P and i M 
SaOirad 

S lw i lBV.JKBW Brooks TW LaPoim 

Slanlev JK BW Biooks TW LaPoinl 

Rsaabei ES, P BIUSI 

Radab*' ES q BILSI 

nviion To> & Cham 24-902-905 

nviron Tox & Ch*m 24 902 908 

Environ Tox & C h « r 24.902-908 

Environ rox a Chem 24 902-908 

Can J FiBh Aoual Sci 52 690-702 

Environ Sci Tech 38 537-5*3 

Aoual Toxicot 16 73-86 

trcn Environ Conlam Toncoi 10 321-328 

Environ PolM 16196-208 
^ar Bol 108 59-66 

Arch Environ Conlam loxicol 16 401-407 

Can J Fish Aoual Sci 4B 1065-1060 

Aoual Todcoi 16-73-86 

Mar 810168.25-29118821 
Army Corps of Enomeors Report T»chmca 
Report, D-84-2 

Can J Fish Aoual SCI 58 950-960 

ChemosDhere27<B) 1476-1485 

CanJFuhAoua lSc i4B105EH060 

Environ Tox t Chem 24 802 906 

Environ Tox 4 Cham 24 802-808 

Can J Fish Aoual Sci 46.1055-1060 

Can J Fah Aoual Sci 48 1055-10SO 

Can J FIshAuuaiSc, 48 1055-1060 

Environ Tox a Chem 24:902-908 

Environ Toi & Chem 24.902 908 

Enviion Sc, T,ch 36 537.S43 

SpectaaSc len lHIcNam* 

Hvalella azleca 

Myaleilaaneca 

Hyaleiiaaziaca 

Artodohla arandis 

Tubilex lubifex 

Orconedas virills 

GivoloiendioBs oaiiens 

MvtiluE edulis 

MvliluE eduiis 

Dreiisena pohrmorpha 

Hvalella azieca 

Hyaiaila azieca 

Hvalella arteca 

HfBlena aHeca 

Hvalella U ) I K » 

Hvaiel laaneca 

Nvalelia azteca 

Hyaiaila a i l . ca 

lubi fet lubikix 

Specie* C o m m o n Nama 

mPhiood - Fieshwaler 

^mphipoo Freahwaief 

Frashwaier mussBi 

OliOOchaelB l o 

Mldae 

Midge 
ArtiPhipod 
Snail 
kmphwJ 

Crayhih 

Mldae 

Mussel 

Amphipod Frashwal*' 

Mutsei - Zebra 

Artiphipod Fiashwalei 

Amphipod Fieshwaler 

Amphipod Fieshwaier 

Amohiood FieshwaiB' 

Amphipod - Freshwaler 

lOjiflochaeiesp. 

nalyta Nama 

Cadmium 

Cadmium 

Cadmium 

Caomium 

Cadmium 

Cadmium 

:aOm.um 
:adfiiium 

Gadmium 

™™-

Cadmum 

Cadmium 

C Bdmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Caomium 

Cadmiu/n 

^ „ „ 

Caomium 

Caomium 
Cadmium 

Cone.Wet 

24 81 

2S08 

26 08 

26 8 

25 85 

26 

274 

27 f 

2( 
2£ 

2S46 

29 8 

29 8 

30 

30 35 

32 

37 18 

37 IB 

38 

39 

38 

C o n c . U n H . 

4G/KG 

MG/KG 

V G K G 

MGMG 

MG/KG 

MG/KG 

aiKG 
G « G 
GfltG 
G/KG 

UGIKG 

MG'KG 

MG/KG 

JG/KG 

MG/KQ 

MG/KG 

MQ/KG 

MG'KG 

MG/KG 

MO/KG 

M G K G 

MG'KG 

-»™ 

MQ/KG 

MQ/KG 
MG/KG 

Effect C l a i . T o i l c l t y M » * « u r . | 

Growlh 

Growlh 

R*produclion 

Growlh 

MortaKv 

Growlh 

Mortaktv 
tonality 

survival 

Survival 

Mortality 

Growlh 

Growlh 

NA 

Growlh 

Mortainv 

NA 

«. 

Hepioducnon 

Mortality 

' — 
iJOEO Water 

NOED 

NOED 

F0290 

LD20 

LOED 

LD51 

.06 
•084 
.OED 

LD100 

E050 

EOSO 

NOEO 

NOED 

NOED 

NOEO 

ED20 

ED60 

LOED 

LOED 

NOED 

LD50 

Waiei 

Waiei 

Malei 

Walei 

Abtoiplion 

Walar 
Vatar 
Valar 

Vatar 

Water 

Water 

Waiar 

Inoeslion 

C ^ r « 

Water 

Waier 

inoeslion 

inqaslion 

W a l « 

Speciae Body Pari Spade* S t e r t L l l M l a g a l Spades Habllal 1 

IWidely d^tnbuled m North Amence m 

Whole Boov Adull [ w n l a l K m 

Whole Bodv 

Whol* Bodv 

Whole Bodv 

Whole Bodv 

Wnola Body 

Whola Bodv 

Whole Body 
WhoieBodv 
WhoieBodv 
WhoieBodv 

Whole Bodv 

Whole BoOv 

WhoieBodv 

Whole Bnov 

WnoWBodv 

Whole Boov 

Whola Bodv 

Whole Body 

wnoie Boov 

WhowBodv 

per-naranl bodie* ol walei with subma i ^d 

kdull 

Adull 

4dull 

Adull 

Laivai 

Larval 
Adult 
AduB 
uvenile 

Adult 

/Videty disinbuled in North Amanca m 

mrgelation 
Widely dislr-buled m North Amenca m 
ermaneni bodies ol waler wiih submerged 
eoetafion 

'Jot SoBCihed 

Nol Spaciliea 

Not Soecifled 

Nol Soecifled 
lot soecifled 
401 Soecifled 
lol Sbecifled 

Nol Soecilied 
Widely disinbuled m North America m 

n i M y Oislitoded m Hoi lh AmeiKa <r, 

L.„.l 

Larval 

AdoB 

AduH 

Adun 

Adull 

Immalura 

Nnt SpaciliBd 

Widely distributed m North America m 

hlBrtidai lone on rocks pilings and Hals 

mart*lai lone or rocks p"ini(a and llats. 

iMBrtidal w n e on locks, pikhjs and flats. 

Inlroduced soread loan G'eal Lakas 
some livers m Atlantic Mrt tnsippi 
drainage basins: allaches lo lock i , oihai 

W«» t ( i ) « i i i bu ied i r ' t on t ' t i - \ t f t i t . v , 
permaneni bodies ol walar wiih jubmaigeo 

Widely Ofllribuied in North America in 

W M i y distnuuled >n North America m 

Widely disinbuled m Nonh Amenca m 
pe-manenl bodies ol waler vniin suDmergad 

Widely disinbuled m North America m 
pBrmaneni bodies ol walar v^rh submergeo 

Widely drslnouled m North America In 
permaneni bodies ol walar wilh suOmerged 

Widely disinbuled in North America ih 
peimanerti bodies of waier wiih submerged 

Widely drsi'ibuted m North America m 

NOI Specified 

Sp*c l *s Feeding Behavior | Comment * 1 

3.1'ilivoie 

Delntivore 

DelrilivorB 

Nol Specihed 

m Soeciked 

Nol 3pec i l« ) 

Nol Soecil«d 
lol Soeci»ed 
401 Soecilied 

lol s p i r i t e d 

Not soecihed 

Delntivore 

Not soecilied 

DelrilivorB 

Not Specilwa 

aO'ecDnsiiuiBOwalc 

Lab leconsiluiefl waier 

aballluenl 

.»— 
Plastic enctoiuios wthm lake. 

Dolluted take 
Bioaccumulation and eHeels m*asur*d 

study and baaccumulation al ihoss 
imeS'Concenlralions m accumuiBhon 

sluov 
Signilcanl Mcrease m lanal we.ghl and 
population bnmass 

Treatmeni had 200 mo/L calcium added 

Oaia tunhei partitioned into gin. 
hepalopancraas abdominal muscle 
carapace antennai gland guihadihe 
hiohesl accumuialKin 

nom-hBl coruarti rat ions 

Tap Waler . Sediment B Exc.Conc are 

hommai concent ral ions 
PCBs 41 612 60 68 81 98.104,112. 
115, 126 143, 153.169 184ahd193 ina 

larvae BIIOWBO lo d«puraie ovornighl m 

Clean waler pnoi lo bioconc anaiys* 

PCBS 41 .512 .60 .68 .91 ,98 104 1 i ; 
115 126 143. 153, 1B9. 1 8 4 a n d 1 9 3 i h a 
midur* Wilh BQUai amouhis ol each Dead 
lan/aa allowed to depurala overnighi m 
clean walai prior lo bioconc anafys.s 
Biomass 

Watar. sed, benthic inverts 9 12 lakes pH 
8 6 8 3 Lab lesls w/seds and MyaleHa 
Bsakars lowered pH to 4 ir ted ImhoN 

Mooai piodiclod oulpul valuer 03? umol'g 
WW (35 97 mg/kg) uplBka rales loHowed 
Michselrs-Menian uptake modal (2 

0 SB umol/g WW Boigmann. H azleca 



Tabla £-2 
ERED Fteaulla for Benlhlc Organi 

Yaa. 

i ^ n 

2006 

2006 

2005 

i9se 
188 

199 

19BE 

2004 

200 

-122. 

Author 

Borgmann u Nonvood W P and 1 M 

Slaniav. JK, BW Brooks TW LaPoini 

Borgmann U , Norwood W P and i M 
Babirad 

Borgmann U . Nonvood W P and i M 
Babirad 

Etoigmann U Nonvopd W P and 1 M 

Slantav, JK, BW Brooks, TW LaPoinl 

Slanlev JK. BW Biooks. TW LaPoiM 

FeiardJf JMJpuany R Truhaul P 

Slanlav, JK, SW Brooks, rvy (.aPornl 

Abal ^ anoF QaiKichM 
Wnahl OA. JW Fiam 

jemnns KO, AZ Mason 

jenkrns KO, hZ Mason 
Jenkins KD AZ Mason 

Babirad 

Jenkins, K D ana A Z Mason 

R o d e k e i E S . R a u s l 

Stanley JK-BW Brooks, TW LaPoini 

Slanlav jK BW Brooks, r w LaPoml 

Meador JP 

Publ icat ion Souice 

environ T O I 4 Cherti 24-902 BOB 

Can J Fish Aoual Sci 4fl 1056-1060 

Can J Fish Aoual Sci 48 1055-1060 

Environ To. i Chem 24 902 BOe 

Envnon Tox 4 Cham 24 902 808 

Aoual roacol 16 73-86 

JouitW ol M » i « 0 ecowov, 25 232.23: 
Arcn Environ Contam roMCol 10.321-328 

* a u a i r o « o l i 2 2?9 244 
^aualToncol 12 228-244 

Can J Fish Aoual SCi 48.1055-1060 

Agual looeol 12.229-244 

Environ Sci Tech 38 537 543 

Environ To . i Cham 24 902-908 

Environ T o » l Chem 24 902-BOa 

J E ^ Mar Biol Eco 

Specie* Sclanltf lc N a m * 

B( alalia BTteca 

Hyaiellaazleca 

Hyaieiiaaitaca 

Hvalella artaca 

Hvalella arteca 

^ammaru* ouie. 

wanlhea arenaceodemala 

Hvalella a/teca 

Nereis a/anaceodehiaJa 

Hyaiaila azieca 

S p e d * * Common Nama An* l y t * H e m * 

Amohiood - Freshwater 

Amphipod Freshwaler 

Amphiood - Freshwater 

Amphipod Freshwaiei 

Amohiood Fieshwaler 

Amphipod 
»inohioDd 

Amohiood Fieshwaler 

Amphipoo - Freshwaiar 

Miaga 

Amohiood - Fieshwaler 

Waler Ilea 

Amphipod 

A m o h w e 
Amohiood 

Neanlhes 
4eanlhes 

Amohiood - Freshwaie, 

Poivchaeie 

Amohiood Freshwaiei 

Amphipod 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmum 

Cadmium 

n«.„„ 

Cftammn 
Cadmium 

Cadmium 
;admium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Conc_W.t Cone .Un i t * 

4 , 8 MG/KG 

42 82 

48 4 

49 87 

49 87 

„.. 

52 74 

». 

514 
58.. 

6 0 7 
6 0 ' 

62 

67 4S 

71 1 

71 1 

7 

MGA<G 

I4G1KG 

MG/KG 

Ma.= 

MG/KG 

MG/KG 

IMG/KG 

MGfltG 
«G/KG 

MG/KG 

MG/KG 

MG/KG 

M G « G 

MG/KG 

MG'KG 

MG/KG 

MG/KG 

MG'KG 

MG'KG 

MGTKG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

UG/KG 

En*cl Claaa 

.,«. 

oxielly Maaiure 

HA HOED 

Growlh 

MortaMv 

Mortal.lv 

Mortalllv 
aortauv 

Growlh 

feoroduclion 

Growlh 

Growlh 

Reoroduciion 

Mortalltv 

MoriaWv 
4ortalilv 

Deoioduclion 
survival 

ReproduClKjn 

GrowVh 

Reproduchon 

Mortalllv 

NOED 

EDSO 

ED60 

L06B 

LOED 
LOaa 

NOEO 

NOED 

-OED 

L083 

NOEO 

NOED 

NOEC 

LOED 
JOED 

W E D 

EDIOO 

LD90 

LD50 

Eipoaura Route Speclea Body Pari 

Aiai* ! WhoieBodv 

».,., 

nqeslion 

H t !M 

Walei 

Walei 

Water 

Waier 

Water 

Ihwshon 

Absorption 

Whole Bodv 

Whole Boov 

WhoieBodv 

Whole Bodv 
Nt^.ola HOK 

Whole Bodv 

Whole Bodv 

Whole Body 

Whol* Bodv 

Whole Bodv 

Whole Body 

WhoieBodv 

rtho'iBBoff. 

Whol* Boav 
Whol* Bodv 

Whole Bodv 

Whow Body 

Whole Body 

Whole Bodv 

Whole Bodv 

Specie* Start L l f * * l a g * SpecleaHabl la l Spec leBF* *d l ngB*h *v l o r 

Adun 

Mdely disliiDuted rn North America in 

Widely onlnbulad m North Amenca in 

mrnaluie vo««»ic»> 

Adun 

mmaiure 

mmalure 

/\duit 
>duil 

ADull 

Adull 

NA 

Adult 

Adull 

AduU 
Adult 

Adull 
Adull 

NA 

Adull 

UUI> 

Adull 

Widely OQInbuled in North Amai ra m 
permanent bodies ol water with submerged 
veoetai«n 
WKMly Oisl'ibolad in North America in 

permanent bodies of water wiih suhmergad 

veMat ion 
Widely disinbuled m North Amenca In 
peimaneni bodies ol waler w in submergeo 
veoelalion 

Widely disinbuled m North Amanca in 

veoelatioh 

Not Soecilied 

4ot S o w k e d 

Widely distributed m North America in 

veaelalion 

Nol Soecilied 
Widely disliibuteo m Nonh Amenta m 

vaaalallon 

Widely disinbuled m North America in 

Soulhwe*lern lo soulh-cenlrai Canada. 

WHtely OKl'itiuied m North America in 

Widely disliibuied m North America m 

veoelalion 

Nol Soacified 

nmSoet i l iBa 
<oi Specinod 

Noi Suecifled 
Noi Specified 

Wrietf drtli'.tvj^ad « Ncrth Amet ta m 

Cape Cod ID Cape Hatleras Dunows m 

Widev disinbuled m North America m 

rones, loaboui 50 n 

Demtivora 

Dalrmvore 

aetrnivoie 

Not Soaciiied 
W s S c i f - d 

Oel'ilivara 

Not Soecifieo 

Det'iUvora 

Deliiiivoie 

Comment * 

Bioaccumulation and eltecis measu'sd 
tom Oiheiani a«penmeni» lun undei similai 

amalgamation of S mortalihe* Irom a Heels 
ludy and broaccumulalmn at those 
mes/concenirations m accumulalcn 
tudv 

MBdSO-^&s lHtedWa.* 

Lab ainuani 

Tap Water W l h 20mQ/l Humic Acid 

Tao water W i n o 5 um EDTA 

Increase m mortality So l walar 4 4 mg/L 
Ca loh, pH 7 2 Artificial sheam svslem 
•'aatmani h a i 20 mo/L calcium added 

Lab raconsnuled wialer 

Lab raconsMuted water 
P C B J - 4 1 512 60 66 81 89 104.11? 

115 126 143 163 169, i B 4 B n d 1 9 3 i n a 
mixture wnh equal amounts ot each Daad 
larvaa allowad lo deourate ovarnighl m 
clear waloi prior lo bioconc analysis 

.ab *l<lu*hl 
increase m mortality Hard waier 83-B7 
mg/L Ca ion QH S 3 Artitmal siream 

No increasB in mortality Hard water 83-87 
mg 'LCa ion pH S 3 Artificial stream 

Saoimenl B 

Bioaccumuialion and etiecl* measured 

coTKWior.i Crala lelr imed Horn 
amalgamalion ol f . mortalmes Irom aMCIs 
Study and bioaccumuiaiion al Ihosa 

1 
OmniVDie okvils, delntus lAmmals helo 17 d 

http://Mortal.lv


Table E-S 
ERED Results for Benthic Organ 

Tear 

2005 

2005 

1900 

1990 

2006 

199 

189 

1984 

1984 

200-

200 

198 

199 

1»?1. 

Author 

Bmgmann U.. Nomiood W P anO 1 M 
Babiiaa 

Kraak M H S M Touissaihl 0 Levy and 

Kraak, W H S D Law W M H Peelers. 

Stanley, JK, BW Brooics, TW LaPcht 
FerardJF.JM Jouany P Truhaul P 

Kraak M H S 0 Lavy W M H Pg . i e i i 

Slanlev. JK. BW Biooks, IW LaPoinl 

Sianiev, JK, BW Brooks, TW LaPoiM 

Swam 

Slanlev. JK. BW Brooks. TW LaPo-nl 

BDrgmann U NonmooO. W P and l M 
BADiraO 

C a / r . R S . a n d J M Nell 

Kraak M H S • Lavy W M H P«eters 

and C Davids 

Abel.T a n o . BaHocher 

Dillon TM 

Dillon TM 

D Q C ™ ^ 
GHIis. PL L C Diener. T B Beynoidson 
DGD ixon 
Carlson A H . G L Phipps V R Malison 
P A Kosian and A M Goiter 

Ca"son A R , G L Phippi, V R Malison 
PA Kosian and A M Collar 

Dillon TM 

Dilttn TM 

Pubi leat lon Sourca 

Can J Fish Aqual Scr48 1055-1060 

Can J Fish Agual SCI 48 1055-1060 

Environ Tox A Chem 24 902-908 

EhviionPollut 084.139-143 

Arch Environ Conlam Toncoi 23 383-3G9 

Environ To . »Ch«m 24 902-808 

Ecoloncol Environ Sal 07 43-52 

environ Ton 4 Chem 24 902 908 

Environ Tox 4 Chem 24 002-808 

AQuano»Col16 73B6 

Env -onTo i 4 Chem 24 902-908 

Can J Fish AQuai SCI 48 1055 1060 

Aqual Toxicol 02 319-333. 

Arrrry Corps 0' Engmeeri Report Technical 

Army Corps ot Engmears Reoori Techncal 
Reoort. 0-84-2 

Ermon l w 8 Chem311911836-18*4 

Enviion To. 4 Chem 21(81 1836-1844 

Environ Tox4 Chem 10 1309-1319 

Envin3nToi4ChHm 101308 1319 

Report, 0-84 2 
Army Corps of Engirteors Report Techncal 

Speclea Scientif ic Nama Spec ia l Common Natna | 

Hyaiaila arteca 

Hvalella arteca 

Hyafella arteca 

HvaieMa aaeca 

GfyplolendiDes oallani 

Hvalella arteca 

Hyaiaila azier.a 

Gammarusk^sarum 

Moina maciocooa 

Chironomus r.paiius 

Chironomus noariua 

Helisoma sn 

LumbricuMs vanaoalus 

Mo ina .mac^opa 

AmuhDod - Freshwaler 

Amohipod Freshwaiar 

Amphipod - Freshwaler 

Mussel ZePia 

Amphipod 

Amphipod Piashwalar 

A loM Green 

vluisel - Zebra 

Amphipod - Fresfmaler 

Midoe 

Amohiood - Fraihwaler 

Amphipod - Fieshwaler 

Amohipod FnBhwaler 

Potvchasle Sandworm 

Mussel Zeora 

Amohipod 

Cladoceran 

CladocBran 

Midd* 

Mrdoe 

Snail 

Olioochaele 

Cladoceran 

Cladocaran 

knalyte Name 

Cadm.um 

Cadmium 

Caomium 

Cadmium 

CaOmrum 

Cadmium 

Cadmium 

Cadmium 

Caomium 

Cadmium 

Caomium 

Cadmium 

Cadmium 

cadmium 

cadmium 

Caomnjm 

Cadmium 

cadmium 

Caorr^m 

Cadmium 

Cone . Wei C o n c . U n i l * 

74 MG/KG 

79 

86 

87 

96 74 

101 6 

109 77 

109 77 

140 

142 6 

148 

216 

225 

236 

238 

300 

310 

450 

i/G/KG 

kIG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KO 

MG/KG 

MG/KG 

MG/KG 

MG'KG 

MQ/KG 

M G « G 

MG/KG 

M G « G 

MG/KG 

MG/KG 

MQfltG 

MG/KG 

t4G/KG 

MG/KG 

^^ 

MG/KG 

MG/KG 

MGWG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

» a , K = 

„ 0 . 0 

fleet C le* * 

3rowlh 

>.)ortaiilv 

I A 

Growlh 

Mortalltv 

Mortalllv 

Mortalny 

Growlh 

Repioduclion 

Mortainv 

Growlh 

Monainv 

Grovnh 

Growlh 

Mortainv 

Mortalllv 

Giowlh 

ReorcKluclion 

Mortality 

Growlh 

Monali l , 

Mortahiv 

Reproduchon 

oxiclty Maaeur* 

VOED 

E050 

LOED 

NOEO 

NOED 

LOED 

NOEO 

NOEO 

NOEO 

M O E D 

NOEO 

LOED 

NOED 

LOED 

NOED 

ED43 

NOED 

NOEO 

xpoaure Bou t * Sp*c l *a Body Part 

Vatar Whole Body 

ngestion Whole Body 

Malar WhoW Body 

Aiaie' 

noes lion 

naeil ion 

/Vatar 

AbsoiDliDn 

waler 

WalBi 

Walei 

Waiar 

Water 

Absoronor 

AbsoiDlion 

WhoWBodv 

Whole Body 

WhoieBodv 

WhoieBodv 

WhoieBodv 

Whole Bodv 

Whole Body 

Whole Boov 

Whole Bodv 

Whole Body 

Whole Boov 

Whole Godv 

Whole Bodv 

Whole Bodv 

WhoieBodv 

Whole Godv 

Whole Bodv 

S p * c l * * S lan Ltlaatage Spaclaa Habitat 1 

arvai Noi 5oecil»d 
Wide^ drsinbuted m North Ama-ica in 

mmaiuie veoetanon 

mmaiure 

arval 

Aduh 

mmature 

Adun 

mmaiure 

Adun 

AduH 

AduH 

Adult 

AOUll 

Adull 

Larval 

AOuli 

Adull 

Adun 

Adul 

Adult 

Adult 

AOUll 

AOuH 

Aidalv drsl'ibuted m North America in 
Dcrmananl bodies ol waler wnh submeiged 

aoatairan 

Mol SMci*ed 

WidBiy Ml ' ibu ted in North Amanca in 

Widely Oislribuled in North Amanca in 

«oe fa i»n 

veoelalion 
Widely dislribuleo m North America m 

niroduced spread lo all Great Lakes, 
some rivers m Altanlic Misilss>DP< 
drainage basint attaches lo rock* other 
hard surrace 

NM SoeciTiad 
niroduced spread to all Great Lakes 
some riveR in Altanlic, Mnaisswpi 
drainage basins altacnes lo rocks other 

Wklely disinbuled m North America m 
permaneni bodies ol waler w4n submerged 
veaeiahori 

introduced spread lo all Qraal Lakes 
some nveit m AUanHc Mississipcn 
drainage basins, allaches lo 'ocks. olher 

Wdely dislrmuleo m North America in 

Widely di«lritiLl»0 m North AmencB in 
permaneni bodies ol water w lh submerged 

W idw, iWli i tuieO/> >tcnr. * tT*n :» if̂  

Not SoeciTied 

Widely disinbuled in North Amenca in 

Labrador to southern New England-
northern coasts ol Europe and Great 
Bnlain: mlertidal to suMidal: under rocks m 

tntioOuced. spread lo alt Giaal Lakes 
some nvars m Attanlic, Mississippi 
drainage basins, allaches lo loeks, olher 

ulosi ol North America, Europe. Ponds. 

Nol Specitied 

Spacles Feeding Behavior Comment * ] 

PCBs 41 512 ,60 ,68 ,91 ,98 , 104, 112. 
11^, >26, 143. l U 168. iB4 and 183 in a 
m.aurawiin agual amoun i to l each Osart 
larvae alkjwed lo depurala ovarnighl m 

'JO! Spteilieo clean waler pnor to bioconc analysis 

Dalrnivara 

DBirilivare 

to Sbecilied 

Ommvore-plams, delnlus 

Dalrmvore 

DetrnivPie 

deirital particles 

Noi Specihed 

Finer leedei.ohyloplanirton baclena. nne 

delritai particles 

Detrnivore 

-.„.„ 

Dainlivora 

Ootnhvpra 

Fecos on worms and other small 

Filler iaeder, phyioplanklon paclBna. line 

Not Specined 

yed 90% OiBlilteO Water 

wed 90% Distilled Waiar 

Animal, held 17 0 

Sediment A 

mesocosm 

Sedimeni B 

No inrraasa m mortalny Residue was 

ncraase m mortality Hard walar 83-87 
mg/L Ca ion pH 8.3 Artil iciaHiieam 
svslem. 

metocosm 

PCBl 41 512 60 88 91.99, 104.112 
115 i26 143,153 169. 184 ana 193 11 a 

.vr t ta rMennH <a dapwate nvoinigN m 

Lab elkueni 

100% Mortality in 10 Oays Son waler 4 4 
mg'L Ca ion, oH 7 2 Artificial stream 

HBiakeyama and VBSuno 19BT, decreased 



EREO R**ulla tor Banthic Organiama; Cadmium 

Year 

1S77 

1991 

2 0 0 ! 

2002 

K X K 

3002 

2002 

2002 

1984 

1 M 4 

1084 

t W 4 

1984 

1B80 

taao 

_!SSS 

Author 

Carlson, A . R . Q . L . P h i p p E . V n Matt ion. 
PA . Koaian and A M . Colter 

Q i lewM. R., T. R e i t r « a n d E.j. Maasaro 

Carlson, A R., O.L. Phipps. V R Mattson. 

Cartson. A H , Q.L Phtpps. V R Malison, 
PA . Kosian and A.M. Colter 
G i t e . P L . L C Dleoe<,T.B Ftvynokbon, 

Maador JP 
a i l l i t ,P .L . ,L .C.Oiener .TB Reynoklion, 

3.G-Diwn 

3.G.Otton 

D.Q.DlK)n 

3.0.D*wn 

D.Q.D«Dn 

GHlit, P.L., L,C. Dtonet, I B . Reynoktson, 
D.Q.Dli«n 

UaadwJP 

^ . 

Kav, 8.H., W.T. Haaer and LA. Garrard 

Kav. S,H„ W,T. hialler and L.A Garrard 

K « . S.H., W.T. Hate, and L.A. Garrard 

Kav, 8.H., W.T. Hater and L A . Qariaid 

Cam,J.B. ,D.C.Pa»chaiandC.M.Havden 

Ca«. J.B.. D.C. Paschal and C M HBvd«i 

cam, J.n., p.C. Paachal and C M . H i f d e n 

Envwon Tax 4 Chem 10.I309-131B 

EmnronRM 13:304-36. 

Enveon Toic4 Cham 10:1309-1319. 

Environ Tax 4 Chem 21(91:1836-1844 

Environ T o i l Cham 21(9); 1836-1844 

Environ Tox & Chem 21(91:1836-1844 

Environ Tox & Chem 2 KBV1836-1844 

Environ Tox i Chem 21(91:1836-1844 

Envron l o x * Chem 21(91:1836-1844 

Environ T o x i Chem 2l [ f l ) ; t836- l644 

AaualToxKolOS:1l7-128. 

Aoual Toaeol 05:117-128. 

AaualToxiCDl05:1l7-128. 

Arch Environ Conlam ToxKOl 09:9-16 

Aieh EnvKon Conlam TQDCOI 0 9 : B - I 6 

Arch emilron Cortam To«col 09.9-16 

Speclea Solentif lc Name 

HalBomasp 

Lumbrcuka varieoalua 

Tubilex lubilex 

Tubilexlubilex 

lubiiea lublex 

Tubifextubifex 

Tubiiek tubilex 

Tubilex lubllex 

Tubilex lubitex 

Tubilex tubilex 

Eichfiornia craiaipei 

Eichhomiaciaaaipea 

EicttxxmB crasiipes 

Eichhornia craaaWa 

Spaclaa Common Nama 

SnaH 

Cravkth 

Craviish 

Sram 

CMochaeie 

Otaochaetesp. 

O t o o c h M e a p 

Oinochaele ep. 

OHoochaele so. 

Watar Hvaclnlh 

Walar Hvacinin 

Walei Myacmlh 

Akiae ' Fresnwater Colonial Green 

A k » - F r . , h w . . « C o l o n » I O r . . n 

A n e l y l e N e m . 

Cadmium 

Cadmum 

Cadmkim 

Cadmiur.1 

Cadmaan 

Cadmkan 

Cadmium 

Cadmium 

C««Hum 

C . ^ 

cadmium 

Cadmaim 

Cadmkim 

Cwhnium 

Cadmaan 

C a « f u m 

C o n c . W * ! 

480 

534 

S40 

62S 

670 

C o n c . U n , . . 

UBIKQ 

M G « G 

MG/KQ 

M G « G 

MCVKG 

MO/KG 

3415 M G « G 

4554 

4S64 

4SS4 

4554 

MG/KG 

M G « G 

t i lGKG 

MOmO 

MG/KG 

4600^Ma/KG 

^ S S S J M G J K ^ ^ 

8 M Q « Q 

MQ/KQ 

2 7 a l M G « G 

262 

658 

2340 

MG/KQ 

M G « G 

MG/KG 

3 0 3 O | M Q « G 

Ettecl Claaa 

UortaMv 

MortaMv 

Mor tMv 

MortaMv 

MortaMv 

Reproduction 

Ratyoductton 

Reoroduellon 

Haorodudxin 

Reoroductmn 

MortaWv 

UortaMv 

^ i g y 

GroMh 

GtoiKth 

Qrowth 

Growth 

Growlh 

Qrowth 

Qrowth 

Growth 

Toxicity Meaaure 

NOEO 

HOED 

LDSO 

L040 

eD2B 

ED23 

ED&3 

E09> 

P163 

-WED 

NOEO 

NOED 

oeo 

.GEO 

LOED 

W E D 

ExpoBUre Rout* Sp*r:lae Body Part 

AMoDl ion WhokiBodv 

Abaorotwn Whola Bodv 

WhoieBodv 

Combined 

ComWnaO 

Combinad 

Combki«l 

Wrier 

ttaofDllon 

Abaorotion 

Ab«>rplk>n 

Whole Body 

W h o t a B c * 

WhoieBodv 

WhoieBodv 

Whole Body 

WhoieBodv 

WhoieBodv 

W f ^ B g v ^ ^ 

Laai 

Slam 

BMm 

Rool 

WhoieBodv 

W N « ? « J y . 

Spac l t * Start Ll laalage 

Adua 

NA 

Adui 

Adu l 

Adiai 

Attun 

Adun 

Adult 

NA 

NA 

HA 

MA 

MA 

Cell 

Ce. 

Speclea Habitat 

Not soecihed 

NolSpaci ied 

hMI SpeclHed 

Not Soecilied 
UoBi of North America, Europe: PonM, 
•alw9.or<loDDlinud 

Sand and muddy sand bartoms ol IntertWal 

NMSiwc i iad 

No lSoec i lM 

Specie* Feeding Behavior 

No«Sow^««J 

MolScMcilad 

MolSpeclked 

NolSpecl led 

Fe«lsc«smai larwnatomEub. t ra la 

NotSot t^ led 

N o l S o e c i M 

* i i S p e c i i « i *4oi Soedlad 

'Jot SoecllteO 

NotSoecAed 

Sand and muddy aand bottoms of martWal 

mainly In ahellered aflea on standing and 

nwMy m thMarad rile* on Handing and 

naMy m aM ie red enes on standHig and 
MoiMcaMna water 

maMy In ahaHarad aaea on slandng a i d 
t towtowmawaie i 

mainiy In atieaered ailes on atariding and 

NrtSoeclfied 

t M S D e c l M 

WISDeciiied 

Mot BDbHcabie 

NolapplicabM 

MSoe iu f ied 

Commenle 

No eilecl On Mortal4v 

Ho tigrwtcant diherenc* m mortrtty Onty 1 
>1 IS dead a land of exDoauraDertod 
Onconecies proplnquua proplnquua inWal 

50% MortaMv 

40% MortaMv 

Anenais held 121 d: signillcanlly dinarent 

f Y o u n a 

Number ol Cacoontlall tignltlcant above 

Nurnber of Cocoona(all al(riificanl above 

MTLP concenlralxxi i iweaae 

MTLP concsntralion Increate 

Ann ia i sheM17d 

Mo Eflect On Growth 

No Eflect On Growth 

Signitk:ant inhibKion of growth (3B% 

Sigrvlcant InHbiUon 01 Qranth (27% 

No Signrfcart InHbnon o t PopuWton 
Doubknfl 



Table E-3 
ERED RBSUKS for Benthic Organafsms: Chromium 

Year 

?004 

?004 

2004 

?004 

2004 

S004 

2001 

2001 

2001 

2001 

1989 

1989 

11989 

1982 

1982 

1984 

1982 

1982 

1982 

1982 

1984 

Author 

Sstlnocha. J CMrowsH 
g « ^ fl. 1 Staprlemka A banaoh, K 
Szatnocha. J CMrowaH 
S Z l c a i n. ? glapriBMka. A baiach, K 
SzBifwctia, J Oslrovreki 

Szatnocha. J Ostrowsld 
Bennicelll R, Z Slopriovreka, A banach, K 
SzajnochB, J Oslroweki 
Bennicelll R. Z Steprimv^ta. A bansch, K 
Szalnocha, J Ostrovrski 
Gorbi,G.,M.G.Co.radl.M.lnvid».M. 
B K S I 

Gorbi, Q., M.G. Cortsdl. M. invMla, tA. 
BassI 
G«bi,Q..I^.6.CorTadi,M.lrtvidia,M. 
Bassl 
Gorbl.G..M.G.Cotradi,M.lnvklia,M 
Basel 

Stewah 
PouNon. B C , T L BnHfnger. and K W 
»awan 
Poulton, B.C., T.L. Baflinger, and K.W, 
Stewart 

OshidaPS.LSWord 

Oshida PS, LS WonJ 

DHtonTM 

Oshkla PS. L5 Word 

Oshkla PS, LS Word 

(Dshkla PS. LS Word 

O^kla PS. LS Word 

Dillon TM 

PubHcatli>n Source 

Cfwmoaphete 55:141-146 

Chemosphere 55: 141-146 

Ecotonicol Environ Sal 48:36^2 

Ecoloncol Envtfon Sal 48:36-42 

Ecoloxlcoi Environ Sal 48:36-42 

EcdoncQl Erwilort Sal 48-36-42 

Aich Environ Contan Toiocol 18 b94 600 

Arch Environ Conlam Toiacoi 18.594-600 

Ari:h Environ Contam Toxjcol 18:594-600 

Wet Emiron Ree 07:167-174 

Fvtar Environ Ras 07:167-174 
Artfly Corps ol Engineers Report Tachnical 
Report, D-84-2 

Fto Environ Baa 07:167-174 

Mar Environ Ree 07:167-174 

Mtt Environ Ree 07:167-174 

Mar Environ Res 07:167-174 
Army Corps of Engineers Report Technical 
Report, DS4-2 

Spaclaa Scientific Mama 

Azollacaroliniana 

AzoHacatdlniana 

Azollacaroliniana 

AzoHacaroJinlana 

CHopertactlo 

CHoperiaclio 

CHopertaclio 

Neenthee arenaceodenitfa 

hteenhes arenacaodenlala 

Neanlhes arenaceodentala 

Neanlhes arenaceodentala 

IVeenlhes arenaceodentala 

Spactaa Common Nama 

Cadina mosqutio tern 

Carolina moequHo torn 

Carotina rrwequHo lem 

Carolina mosquito fern 

Carolina mosquilo fern 

Carolina mosquito lem 

aigae - Freshwaler Lhiicallulai 

algae - Freehwatef Unicellular 

algae - Fteshwaler Unicellular 

algae FroUiwal or Unicellular 

Slonelv 

SloneRy 

Sionellv 

Neanthes 

Ne»«bes 

Nevtlhes 

Neanlhes 

Neanlhes 

Analyta Name 

Chromium 

Chromium VI 

Chromium VI 

Chromium VI 

Chfomium 

Chromium 

Chromium 

Chromium 

Chfomium 

Chrortiium 

Chromium 

Chromium 

ChJomlum 

Chromium 

Chromium 

Chnamlum 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

CoTK.Wal 

8.35 

9.11 

15.7 

35.6 

412 

96.4 

CoTK.lMta 

MGfl<G 

M&KG 

MGrt(G 

MdltG 

MQ/KG 

MG/KG 

420IMGKG 

680 

200 

360 

144 

167 

1.84 

2.547 

MG/KG 

MG'KG 

UG^Q 

l*VKG 

MG/KG 

MG/KG 

MOfKG 

4.418 MQKG 

4.42 

6.03 

6.03 

8.278 

8.278 

8.28 

MGrt<G 

MQ«G 

MCVKG 

MG/KG 

MG/KG 

MG/KG 

EltoelClase 

Growth 

Growlh 

Growlh 

Growlh 

Growth 

Gnwth 

MortaMv 

Mort^Ky 

MortaMv 

Morttfy 

MorieMv 

Mortalllv 

MortaMv 

Reprodudlon 

Reproduction 

Reproduction 

Reproduction 

Reproduction 

Rspfodudion 

Toxicltv Meaaure 

ED9 

ED20 

ED20 

ED27 

EDO 

ED34 

LD48 

LD21 

LD85 

LD72 

EDIO 

ED30 

EDSO 

EDI 53 

NOEO 

NOED 

ED35 

NOED 

NOEO 

NOED 

LOEO 

Exposure Route 

Water 

Waler 

WM«t 

Water 

Waler 

Walei 

Waler 

Wata 

Waler 

Walsr 

Combined 

Combined 

Combined 

Walar 

Waiar 

Wrier 

Waler 

Waler 

Wain 

Speclea Body Pan 

Leal 

Leal 

Leaf 

Leal 

Leaf 

Leal 

Whole Body 

Whole Body 

Whole Body 

Whole Body 

Whole B a ^ 

Whole Body 

Whole Body 

Whole Body 

Whole Body 

Wftola Botiy 

Whole Body 

Whole Body 

Whole Body 

5p«:>ae Start Utestaga 

Adull 

Adul 

AduH 

AduN 

AduH 

AduH 

m. 

m 

NA 

NA 

imm-ure 

AduH 

AduH 

Adull 

AduH 

Adult 

Adull 

Spacles Habllal 

Eaetern US 

Eastern LIS 

EasiemUS 

Eastem US 

Eastem US 

Eastem US 

Not Specified 

Nol Specified 

Not Specified 

Na Specified 

Not Specified 

Nol Specifiad 

Not Specified 

Nol Specified 

NMSpBCited 

Not Specified 

Not Specified 

NoiSpecifted 

Not Specified 

Nol Specified 

NotSpecMed 

Spaclaa Feeding Behavior 

f̂ lot Specified 

Nol Specified 

Nol Specified 

Not Specified 

Not Specified 

Not Specified 

NolSpedfied 

NolSpscilied 

Nol Specified 

Nol Specified 

NolSpacifted 

Nol Specified 

Not Specified 

Feeds on Itvlrtg m d dea] snimtfs 

Feeds on living and dead arumaiS 

Feeds on living ar>d dead animals 

Feeds on livbig and dead animals 

Feeds on kving and dead sninMls 

Feeds on living and dead animate 

Feeds on living and dead animals 

Feeds on Hvmg and dead animals 

on SOTtmolalure content 

on 90% mcislura coMani 
ConversMn hvn dry wt lo wel wl based 
on 90% moisture content 

on 90% molstufB content 
Conversion from diy wl to wet wl based 
on 90% moisture conleni 
Conversion from dry wl lo wot wl based 
on 90% moislure conleni 

Wild strain 80 lux | 

Ct-lolerani strain 80 lint 

Wild sirain 3000 lux 

Cr tolerani sirain 3000 lux 

End.mestage is Isl generaiian LamI 
Decreased Brood 

Oshida a id Word, 1982 
End,.lilesl^e Is 1st generation Larral 
Decreased Brood 
£nd_Htestage to 1st generallon Larval 
Time lo Speum 

Decreased Brood 

Titm lo Spawn 
OshidaafJdWord, 1982, l o l young 

(2nd^) 



Table E-4 
ERED Results lor Benthic Organaima: fiJIercury 

Year 

-las 

1962 

19B3 

19S2 

198S 

1984 

196 ! 

198S 

1964 

2003 

8003 

isai 

igae 

2003 

JM 

Autho r 

Seckvar N, S Sai f t iar . M salazar, and K 

Jlealnger, K.E., L.E Andarson and J.Q. 

aiaslnger, K.E., L.E Andarson and J.Q. 

B h M l n o a t . K E . L E Anderson and J Q 

B les inger .KF .1 F Anderaon and J • 

Eaton 

a e a « ) ( ^ , K E , L E Andarson and J G 

BlBslngar. K.E.. L.E. Anderson and J.Q. 

Odbi, M., FeruM-Mazel , A., Rbeyra , F and 

A-Boudou 

Odin, M., FenMel-Maiel , A „ Hfceyre, F. and 

Bleabgar. K.E.. L,E, Anderson and J.Q. 

Eaton 

Odin, f^., Fenitat-Mazal, A., W e y r e . F. and 

Odin. M.. FeniMI-Mazal. A., R lMy ie , F. and 

N l l m L A J . a n d C . Y . C h o . 

N l l m l . A J . a n d C . V . C h o . 

aieslnger, K.E., L.E. Anderson and J.G. 
Eaton 

Blealnger, K.E., L.E. Anderson and J.G. 
Eaton 

Blaslnger. K.E.. L.E Anderson and J.Q. 

E * » 

Blealnger, K .C. L.E. Anderson and J .G, 
Ealon 

DIWonTM 

Bieslnger, K.E„ L.E. Anderson and J.G. 
Eaton 

BIsslngei, K.E., L.E. Anderson and J.Q. 

Ealon 

DBlonTM 

Vldal DE. AJ Home 

™ a l D E , A J H o r , . e 
Vtssaro. B., Q.F. Q a g ^ n o , and R 

Vldal D E , A J Home 

l ossa to . B., G.F. Gagglno, and R. 
iilarchetil. 

A ich Envhon C o n W n Toalcol 11 769 774 

Arch Environ Conlam Toxicol I I 769 774 

Environ Tox & Cham 

W a l . Rea. 17112): 1791-1795. 

Wat . Has-17(121:1791-1795. 

Arch Environ Conlam Toxicol 11:7BB-774. 

Arch Environ Contam Toxicol 11:768-774. 

ArtTiy Corps ol Engineers Report Teohnlcat 
Report, D-ft4-2 

»rch Environ Conlam T o * » l 11 i7e»-774. 

Arch Environ C o n l a n Toxtool 11:7e9-774. 

Army Co ips ot Engineers Report TerSinica 

Report, D-64-2 

Arch Enrfron Contam Toidcol 45:184-189 

Arch En^^ron ConWm T o - c o l 45:184-189 

Bun Enviion Co r tamTox l co l 37:402-406 

Bull Environ Conlam Toxicol 37:402-406 

Arch Environ Conlam Toxicol 45:184-189 

BuH g r i ^ ron Contam Tox|col 37 :402^08 

Speclea SolenlHIc Name 

Saohnia maona 

HexBueniartoida 

Haxaoanlar lalda 

Daphnia maona 

S w h n i a maona 

Daohnla m a o i a 

Daohnla magna 

Dadhnla maona 

Daphnia maona 

Daphn lamaona 

Daphnlamaona 

Daphnia maona 

Chironomus rbar ius 

Chironomus rtDarlus 

apaclee C o m m o n Name 

Male r l laa 

Walei Ilea 

Water f lea 

Water Ilea 

Mavflv-Burrowina 

Water Ilea 

Waler Hea 

Water flea 

Water Ilea 

Water f lea 

Waler Ilea 

Waler I lea 

W a t « f l e a 

Water Ilea 

Waler Ilea 

Mga 

Mdos 

M d o a 

taalyte Neme 

Marcurv 

Waicurv 

Mero i rv 

Mercurv 

Mercurv 

Mercurv 

Mercuric 
Chloride 

Chloride 

Mercurtc 

Chiortda 

Mereurv 

Mercurv 

Mercwv 

Mercurv 

l ^ r c u r v 

f * r c u n r 

Mercurv 

Mercuw 

Mercury 

: o n c . W e l =--1 Exposure Route | Speolee Body Pari 

0.859 MGiKG Mortalltv NOED M»omOon Who ieBodv 

1.53 

1.53 

2 

2 

2.33 

2.7 

3 0 5 2 

4-656 

4.67 

18,26 

18.4 

S9.2 

40 

90.6 

MQ/KQ 

M G « G 

UGIK& 

MGrttG 

MQ/KQ 

W M V i 

MG/KQ 

« U K G 

MQ/KQ 

MG/KQ 

* i « G 

K IG«G 

MQA<Q 

M G « G 

m J K Q 

M G K G 

MQiKG 

M l i K G 

fttO/KG 

M G « Q 

MortaMv 

newoduct lon 

Reproduction 

Reoroduellon 

Uorlainv 

Reproduction 

l * r ta l l l ¥ 

UortaHh/ 

MortalHv 

frfortalltv 

Mortalltv 

>IOED W s o m l i o n Who ieBodv 

„ ^ ^ 

NOEO ComWnw) W i N l t B o d v 

NOED Combined 

LOED Absorrt lon 

hWEO 

NOED 

ED62 

NOED 

NOED 

.OED 

LDSO 

MOED 

LDSO 

NOED 

^ ^ 

Water 

Water 

AtiaoipUon 

MMomHon 

Water 

Waler 

Who ieBodv 

Who ieBodv 

Who ieBodv 

Who ieBodv 

Who ieBodv 

Who ieBodv 

Who ieBodv 

Who ieBodv 

Whole Body 

Whole Body 

Whole Body 

Whole Bodv 

S p e d e e Start L t tee lage S p e d e a H a M a t j S p e d e a Feed tns Behav io r 1 C o m m e n l e 1 

Reduced growth rate Rot alal lon negated, 
uBing dnslream ale as compartson (sla 8) 
Elevated Or and Pb; signlf con'slatlon f4g-

tnmaiure amaH Wias , clear and weedy waters ^eeds on alflae and sImHar organisma 

Soulhwealam to aouth-canbal Canada, 

immaluia ama l lakes, cleat and weedy walers eeda on ahiae and simllai oroanlsms 

MoEBect On Mortalllv 

neonates produced m 21 days. 

No E t i e d On MortalHv 

Southwestern to WHith central Canada, 
northwestern to north central US, ponds. No aignMcanI dVlarwice m number o l 

trtmature 

Nvmoh 

Nvmoh 

i m m a i i w 

Nvmoh 

Juvenile 

MvenHe 

kranalure 

NS 

NS 

Lanral 

small lakes, dea r and weedv walers ^eeda on aloae and similar oroanlama 

NolSDeclfled 

Southwestern to soulh-cenlral Canada, 
Northwestern to northcentrat US: ponds, 
small lakes, clear and weedy walers 

smaH lakes, dea r and weedv walers 

Northwestern lo no f lhcen l ra l US: ponds. 

smaH takes, dear and weedy waters 
Southwestern to south-central Canada. 

amaH lakes, clear and weedy waters 

small fakes, clear and weedy waters 
Southwestern to south-central Canada, 

SouOamalem to soulh-canbal Canada, 

NS 

NS 

I M S D a d l l a d 

35% n e d u d k m In Number O l NeonMes 
P i o d u c « l k i 2 i O a i ^ 

No E f l ed o n Mortality 

Residues ranged trom 2 lo 2.4 mgrttg for 

UotSoecined perdav. 

No tSoed l tod 

'aada on aloae and similar oroanlsms 

Feeds on aloae and similar oroanlsma 

Feeds on aloae and slmlfar oroanisms 

NS 

NS 

W t Specif ied 

US 

« ) l 8 o e d l l e d 

Residues ranged trom 2 lo 2.4 mg / l f l lor 

nerdav . 

3 2 % Redud ion In Number Of Neonates 

Produced in 21 Davs 

No Ef fed On Mortalltv 

p H 5 o r p H 7 . 5 , temperatures o t t o , 18, or 

62% Redud ion m Number O l Neonates 

Produced In 21 Davs 

63% ReducUon in Number 01 Neonates 

25% Redud ion t i Survival Compared To 

Controls In 21 Davs 

99% Redudion In Number Of Neont fes 

Worms Held coHeded in from 5 areas in 

San Frandaco vtcWhr: L M e AnzB 
Worms I W d coNaded In Iram 5 areas in 

No mor iany. No ellect on emergence o l 

Womts neld co l leded In Irom 5 areas In 

No mortdt tv In 4th kislar larvae. 



TBbtaE-4 
ERED Results for Benthic Ogansims: Mercury 

Year Autho r 

3003 VUal DE. AJ Home 

Pub l i ca t i on Sou rce 

Arch Environ Conlam T o « c d 4 5 1 » 4 189 

Speclea S d e n l i l l o Name Spec ies C o m m o n Name Ana ly le Nama 

Marcurv 

Conc.Wet Conc.Unlte 

127MG«0 

Effed ClBse 

MortaWv 

Toxicity Meaaure 

LDSO 

ExpOBUre Rou te 

Water 

Spec ies Body Pari 

Whole B o « 

S p a d e s Start L i tee laga 

ks 

Speclea Hab l l a l 

NS 

Species Feed ing Behav io r 

NS 
Worms l letd coUecled m trom 5 areas In 
San Framrhrn v t rMTr G u a d a f e n 

Ye* 

?t»4 

aooi 

2004 

Au tho r 

Bennleeil R, Z Staprtewska. A bw iach , K 

BannteaH R. Z aapr tewska , A banach, K 

S z a l n o d i « . J O « r c m M 
Benrricelll R, Z Slaprlewska, A banach, K 

Sza lnocha.J08Uowsk l 

Pub l l ca l l on Sou rce 

Chemosrt iere 55:141-146 

Chemosphere 55:141-148 

SpMi ies Sderrt lHc Neme 

Azol lacarol iniana 

Azo l lacaro l ln iu ia 

Aamacaroyn lana 

Speclea C o m m o n Nama 

CaroUna mosquito lem 

CaraHna mosouHo lem 

Analy te Name 

Mereurte 

Chloride 

,̂s: 
Chloride 

Cone_Wel 

7.08 

57.8 

Conc.UnHe 

MG«G 

UG/KG 

ElMCIasa 

Growth 

Growth 

Qrowth 

T O X I C H K Heeeure 

E023 

ED31 

ED2e 

Exposure Rou te 

Water 

Water 

Water 

S p e d M Body Part 

Leaf 

Leal 

Speclea Start L i l es tage 

Adult 

Adult 

Adult 

Speclea Hab l ta l 

Eastem US 

Eaa lemUS 

Eastem US 

Speclea Feed ing Behav io r 

^totSDecmed 

N o t s p e d f l e d 

Converstoo trom dry w l lo wet w l based on 

Conversion trom dry w l lo wet w l based on 

Converskm trom dry w l lo wet wt based on 

90% moislure content 



Table E-5 
ERED ReauHs for Benthic Orgenisms: Leat] 

Year 

1993 

2006 

1996 

1996 

1993 

1994 

2002 

2005 

2006 

1992 

2002 

2005 

2004 

200 
200 
200? 

200 
200 
200 
200 

_!»« 

Autho r 

Chlnni, S., R.N. Khan, P.R. YalUvraoada 

B)dweUJR,JROorr te 

(McLean R 5 , U Boromann. and DG Dixon 

MacLean RS, U Borgmann, and D O Dixon 

DiKon 

A lsemberg J ; DE Nahabedten: EA Widen 
iJRVQuaTTera 

Kraak, M.H.S., Y.A. Wink, S.C. Slui) l iand, 

M.C, Buckert-de Jong, C.J. De Q r o d and 

W.Adml raa l 

Kraak. M.HS. , Y.A. Wink. S.C. Stul)lzand, 

M.C. Sockert-de Jong, C J . De Qroot and 
W . A A n l r a a l 

Aisembetg J : DE Nahabedlan: EA Wider: 
NRVGuat re ro 

B l d w r t l J R , J R G o r r l e 

Bk lwe l l JR .JRQor r te 

Tonhes 

Chmm, S.. R . N . Khan, P.R, Yat tv i raaada 

N R V Q u e n a r a 

Mann RM, M Groaell, A Blanchlnl, C M 

W o o d 

itocFBriane, Q.R. and M.D. Burchell 

*acFartane. G.R. and M O . Burchett 
tacFailane. G.R. and M.D. Burchett 
Xad 'anana, Q.R. and M.D. B u r d » t t 
tecFariane, G.R. and M.D. Bu id ie l t 

Kaiv, S.H., W .T . Halter and L A Q a n a i d 

Pub l i ca t ion Sou rce 

Envkan PoNul 139-206-213 

Poeler P4IS, I 4 l h Annual Meeting, SET AC 
Houston 

Environ Pdk i t 139-206-213 

Environ PoHul 139-206-213 

"oaier P41B. M i h Annual M e d l n g . SET AC 

Houston 

Aouat Toxicol X i 7 7 - e 9 

Toxlcoloov 210:45-53 

Environ PoNul 139-206-213 

Ecotoidcd Environ Sa l 51:79-64 

rox fcotom 210:45-53 

liar Environ Res 54 :65-54 

4 a r E m 4 r o n R a s S 4 : e 5 ^ 
M r E m i l m n R e s 5 4 : i & B 4 
4Br Environ Res 54: 65-84 
Aar Environ Res 54: 65-84 

Aciuano>dcol(Ki:117-128. 

Speetea Sclent l t le Name 

: ;h l ronomusdacotu9 

htvaiella azieca 

Hvatel laazlaca 

H v a l e l a a a e c a 

HvateHaazteca 

Lumbriculua varieoalua 

CMronomuB r k w t u s 

Chironomus r«>artus 

Penaeus indlcus 

^ _ ^ 
i v lcsnntamanna 
ivknnn ia markia 

^vicennta marina 

kvkMinte marina 
A^teennla marina 

Eichhornia crasaloes 

S p e d e e C o m m o n Name 

Mkloe 

I M a e 

Amohbod - Freshwater 

Oltoodiaele 

M d a e 

M d o a 

coDCDOd 

OiKiochaete 

i M o e 

B revMan t rove 
QrevManomve 

GrevMarwrove 
QrevManorove 

Water Hvaclnlh 

Analy te Name 

Lead 

Lead 

Lead 

Lead 

Lead 

.ead 

Lead 

Load 

Lead 

Lead 

Load 

.ead 
ead 

.OKI 

.ead 
ead 

Lead 

Conc_Wet 

104 

115 

118 

124 

130.328 

150,84 

160 

170 

269 

260 

300 

481 

241 
241 

241 
241 

1O30 

C o r w . U n B a 

MGA(G 

M G « G 

MGrt<G 

MGA^O 

U G K G 

u a t K Q 

UGJKG 

M G « G 

m i K G 

MGA<G 

UGA<G 

U G K G 

MG/KQ 

lllQ/KG 

l*3rt<G 

»GfK.Q 

MG/KG 

U O M B 

ilG/KG 

* G « Q 

i t a K G 
K l / K G 
4 Q « Q 

MGA<G 

E l f e d C t a a s 

Morlawv 

Growth 

fAidaHhi 

Mortallhr 

Growth 

Sun4val 

Mortality 

Mortallhr 

MortalHv 

Growth 

uortaiuv 

Mortallh/ 

MortaWv 

Qrowth 

Growth 

Qrowth 

Growth 

Growth 

3rowlh 
3row1h 

3rowth 
Qrowtti 

Qrowlh 

Tox ic i ty Meaaure 

NOED 

E x p o . u r . R o u . . 

comb ined 

Speclea Body Part 

NOED ComMnad U h o t e B o * 

LDSO 

LD10 Wr te r 

ED85 Combined 

ED65 

LOED 

LDSO 

LD50 

HOED 

LOED 

LOED 

NOED 

ED29 

ED29 

LDSO 

NOED 

40ED 

OED 

W E D 
OED 
GEO 
.OED 

NOED 

Combin«J 

Water 

Absomtkm 

water 

Waler 

Combined 

Water 

Walar 

Water 

C o T M w J 

Combined 

:omb lned 
Combined 

:omb ined 
Combined 

Absorpllon 

Whole Body 

Who ieBodv 

Who ieBodv 

W b d e B o d y 

» « . B o * 

WhoteBody 

WhoteBody 

Who ieBodv 

Whole Bodi/ 

WhoteBody 

WhoteBody 

WhoteBody 

t o d 
t o d 

loot 

Root 

Speetea Start L H M l a g e 

Larval 

Lwval 

Adult 

Juvenile 

SpMHes Habl ta l 

lo l lom (f^reHIng In l iawa In shallow |>orHii 
or lakes 
Bottom dwelling m tubes k i shaHow p o n * 

or takes 
Widely dtetrtbuled in North America In 

veaetatlon 

Eastem US 

Bottom dwell ing m ni>es m shaHow ponds 

Speclae F M d l n g Behav io r 

AduHs non-feeding, larvae ul l l l ie DppI also e i f josed lo Zn and Cu 

Adults non-leeding. larvae ullll?e growlh > dry wt: On>t also eif>osed to Zn 

microorganiama smal l bits d detritus and Cu Chironomus maddani 

Delrltivore 

Feeds on A k n a 

0 0 n M P b l a r 4 w e e k s . 
BB thai are significantly dil lerenl I rom 

-onuols and Ihtd oroduce i o % mortalllv. 
Adults non-teedtog; larvae utHlie 8ppi also ai^iosed to Zn and Cu 1 

nicroonianisms smal l Mte d deuHus Ctitronorrajs tr>addenl 1 

M t a m d w a M n g k i tubes In shallow ponds Adufla non- ieedng: larvae uHHza [growth = dry w i : 8pp i also e«>osed to Zn 1 
Lana l or l a t a nkmoruan l sms s i ™ * bite of detritus land Cu Chironomus maddeni 1 

W h M y dtaMMiled In North America In 

Adult woetatton 

Adun 

^ I t 

Adun 

Adutt 

Adun 

Lona i 

. a n a l 

Juvenile 

Adult 

Eflo 

reartUni 

reartino 
Yeartlna 

YearklS 
Yeartino 
Yearthw 

NA 

Widely distributed In North America in 

Widely dtolribuled In North Amertoa to 

veoeialton 
itosi ol North AmertcB. Europe; Ponds. 

introduced: spread to ei[ Great Lakes, 

some rivers in Allanllc, Mississippi 

Introduced: spread to all Great Lakes. 
some rivers m A l lan ik , UteslsslppI 
drainage basins: altachas to rocks, other 

Most d North America, Europe: Ponds. 

Bottom dweHmg in h<>es in shallow ponds 

or lakes 
M t o m dwelling in hJbes m shaHow ponds 

I M S o e c t t t e d 

Eastem US 
i losi ol North America, Europe: Ponds, 
akas, on too d mud 
Northem U.S.sodhem Canada; widely 

i l s inbu lad on bottoms of streams, l a lns , 

m d a 

mora l 
llloraf 

Jlloral 
JItoial 
JHoral 
JHoral 
.Roral 

Introduced Into southeastern US; occurs 

slow-llowlna water 

Dettitivofe 

Delrltivore 

Detrttlvore 

Feeds on small animals in substrate 

Adults non-leedhig: larvaa utilize 

N d S o e d l l e d 

Nol Soecit led 

Feer taonAMee 

leedlno 

Nolapplk:abte 

Result of modell ing mortality rates vs Pb 

cone. 

cone " l O - i e w k d d 

50% Monamv (esHiwflel . 

Decreased welghl gain In su i vMng 

Oppi also e i f » s e d lo Zn and c:u 

growlh = dry w l : Oppi also e)f>osed to Zn 

control and thai produced significant 

Results are Irom a mlidura e l zinc and 

T d a l LeaJ Area. 
Total Mass, 

NO Ef fed On Growth 

http://Expo.ur.Rou


Table E-5 
ERED Reaulls for BentNc Organtams: Lead 

Year 

2005 

2001 

1994 

1992 

: 2005 

1996 

2005 

2006 

2006 

2008 

2006 

1998 

1996 

1996 

2006 

2008 

2005 

1996 

1906 

1993 

199S 

197B 

Au tho r 

torrmm U. W P t4Mwood 

Aiaemberg J , DE Nahabedan: EA W k k r : 

N R V G u e n e r o 

Borgmann U. WP Nortrood, T B 

Alsemberg J : DE Nahabedten; EA WkJer; 

Kraak, M.H.s , Y.A, Wmk. S C. Stul)lzand. 

M . C . B u c k e r t - d a J o n g . C J D e G r o d a n d 

Kraak, M.H.S., Y.A. Wink, S.C. Stulj lzand, 
M.C. Buckeil-de Jong. C.J. De G r o d and 
W . A d m l r a a l 

BMeker. EAJ, MHS Kraak. C Davids. 

Soehar RL. RL Anderson, JT Ftendl 

NRV Querte io 
RltteriKitf. J „ and G-P, Zauke 

MacLean RS, U Boromann, and OG Dixon 

Alsembefg J : DE Nahabedan: EA Wider: 
N R V Guerrero 

3lxon 

B M w e i J R . J R G o r T W 

B h J w e l l J R . ^ Q o r T l e 

B l d w d l J H , J H G o m e 

B ldwe l l JR ,JRGor r t e 

l ^ ^ e a n R S U B d o m a n n a n d D G D i ^ n 

Bk lweHJR,JRGor r te 

Bk lwe l l JR,JRGorT te 

JRVGuer te ra 

Mad.ean RS , U Bornmann, and DG Dixon 

MacLean RS, U Boromwrn. M d OQ Oban 

aixon 

Madman RS, U Boromann, and DG Obon 

soehar R L . R L A n d a i « « . J T H a o d l 

Cw i J Fteh Aoual S d 56:1494 1503 

Toxtooloav 210:45-53 

ToxIcolDIK 210:45-53 

Can J Fish Aouat Sci 58:950-960 

ToxtCdOOV 210:45-53 

Aoual Toxicol X : 7 7 - 8 9 

AlBial Tox ted 30:77-89 

H v « o b l d B u l 2S: 233-23S 

Environ PoHul 15:195-208 

TOldCOiOOV 210:45-53 

Aoual Toxh:al 

Can J Fish Aouat Set 532212-2220 

Toidcotoov 210:45-53 

Poster P418, 14th Annual Meeting, SET AC 

Environ Pdh l t 139-206-213 

Environ PoNul 139-206-213 

Environ P d l d 139-208-213 

Can J Fish Aqual S d 53:2212-2220 

Can J Fish Aoual Sci 53:2212-2220 

c a n J Fish Aqual 50153:2212-2220 

Environ P d l d 139-206-213 

EmlronPoBut 139.206.213 

rox ico lotn 210:45.53 

c a n J Fish Aoual S d S3 2212-2220 

Can J Fteh A r p r t S d 532212-2220 

Porter P 4 i e , I 4 l h Annual Meeting, SET AC 

Houston 

C a n J F l a h A < i u a l S d 5 3 a 2 1 2 - 2 2 2 0 

Em4ronPdM1S:19&.20e 

Speetea Sclent l t le Name 

^ M a N a a z t e c a 

LumbricuktsvMleaalus 

HvBleHa azieca 

HvateHaazteca 

Hvdel la azieca 

Chironomus decoras 

Chironomus docorus 

HvateHaazteca 

Hvalella azieca 

Hvalella azieca 

Chironomus decorua 

Hvatel laaztaca 

- ivatetaazMca 

Hvalella azter» 

•IvateHaaaeca 

Spec ie * C o m m o n Name 

OIkiochaele 

trfussel - Zebra 

HomDhalar laolabrata 

Calanold cooeood 

Ambh tood . Freshwater 

pNoochaeM 

«**» 
MhMe 

M M J S 

Mktoa 

M n M D O d - F r e s m n H r 

Amohipod - Freshwater 

Analy te N a m . 

Lead 

Lead 

Lead 

Lead 

Lead 

.ead 

.ead 

Lead 

Lead 

Lead 

.ead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Conc^Wet : o n c _ U n l l . E l l K t C lass 1 ox ic i l y Meaeure l E xpoaure Rou te S p e d e e Start LI featage S p e c k s Habitat 1 

5.22 

6-71 

* i K G 

14Q/KG 

S p e d e e Feed ing Behav io r 

M S p e d l t e d 

m m a l u m y w M d t o n DetrlMvMe FtoW-cdtoded aedUnenl 

1 0 M G « G UortaNhr NOED Walar W h d e B o d v Adu l 

26.107 

30 

40 

40 

40 

40. : 

44.755 

58.844 

60 
63.3 
63.3 

72 

72 

72 

72.31 

83 

83 

85 

UG/KG 

MGfl<G 

M G « G 

M l i K G 

MGrt<Q 

M Q « G 

/IGA<G 

MG/KG 

MG/KG 

MGlKQ 

MQAtQ 

MQA<Q 

MG/KG 

UGJKQ 

MaKG 

VGM.G 

M G K G 

UGA<G 

i4GA(G 

MGiKG 

l i lGA(0 

MGiKQ 

Mortaittv 

ModaHh 

Mortalltv 

friortalllv 

Survival 

Suivlval 

MortaWv 

*>rtaWv 

Qrowlh 

KtortaHhf 

MortaHtv 

Growth 

Morta l ly 

D25 

MOED 

NOED 

NOED 

NOED 

NOED 

NOED 

NOED 

NOED 

LDSO 

NOED 

ED28 

NOED 

NOED 

NOED 

LDSO 

LDSO 

Walar 

AbsorDlton 

Whotebody 

WhoteBody 

Adull 

A d u l 

W h d e B o d y 

Water Other 

Water W h d e B o d y 

Adult 

Immature 

Adun 

Widely distributed In North America in 
Mrnianent b o d e s d waler with submerged 
m d a t l o n Detrilhrae =teld-coltected sedlmant 

Uosi d l4orth A m e r k a , Europe: Ponds, 

takes, on too d mud Feeds on smaH animai t m substrata 

M d S p e d f l e d NotSpecMed 

lermaneni t>odtes d water wHh submerged 

veoelatlon 
frfoai d fWrth Amer ica, Europe: Ponds, 

lakes, on too d mud 

N d S o e d l t o d 

some rivers In AltoMlc, Msslss lppl 

Iralnage basins; tfladtes to rocks, d f ts r 

some rivers In Allanik:. Mississippi 
dralnaoe basins: al laches lo rocks, other 
hard surface 

kUniduced: spread lo aH Qreal La l«s , 

(ftainage basins, anad ies to rocks, dhe r 

ha idsur toce 

Nol Sbecil ied 

W k M y ds t rb t j t ed ki North America In 

Water 

Water 

ComWfwd 

Waler 

Combined 

Water 

Who ieBodv 

Who ieBodv 

W h d e B o d v 

W h d e B o d y 

WhoteBodv 

W h d e B o d y 

WhoteBody 

W h d e B o d y 

W h d e B o d v 

Who ieBodv 

WhdeBod i r 

W k M y dtotrtbuted to North America ki 

Adult 

Adu l 

Immalure 

Larval 

Larval 

Immature 

Larval 

AduN 

AduN 

AduH 

Adult 

Mod d litorth Amsrtca. Europe: Ponds. 

lakes, on l o p d mud 

wrmansn t bodies d waler wHh submerged 

Widely distributed In North Amertca In 

Bottom dwelNng In lubes In sftaMow porrda 

or lakes 
a d l o m dwdHng Hi tubes m shaHow ponds 
or lakes 
Bottom dwelNng In lubes In shallow ponds 

Bonom dwd l i ng in tubes m shaHow ponds 

or lakes 
Wktely dtetr ibded In North America in 

permaneni bodtes of water wHh submerged 

veoBlaUon 
W k M y dtelrtbuied In North Amertca In 

permaneni bodes d water with submerged 

veoetallon 
Bohom dweWng ki lubes in shallow ponds 

or lakes 

Bottom dweWng in lubes to shallow ponds 
or lakes 

N d Soecilted 

Widely distrtbuled In North America In 

W k M y dte l r ibded to North Amertca in 

permanent bodtes d water wHh submerged 

veoelalion 
Wldsty dislrlbuted In North Amertca In 

Water, sed, benlhk: mvarts 9 12 lakes, pH 
B.e-a.3. Lab teds w/seds and Hyaia la. 
Beakers towered pH to 4 . used ImhoH 

Detriihrora cones instead. 

reeds « ) smal l animals in substrata 

MdSDecmed 

FIHer feeder: ph)4oplanklon. bader ia , l ine 

Mr t ta lpar tk : les 

ddritaJ oar l ldes 

ia l r i te lb iw«ctes 

10 ettecl on welghl gate ki s w ^ M n g 

Twsseb, 

1*) E f l ed On Mortallhf 

1,78cm tollld lertglh Fradton = S d t 

Tissues 

NotSoedHed l o o s c a t e - d l l l l c u B t o l d e t D r d l 1 

NdSoecNIed 

Feeds on s m a l animals to aubeirata 

Faeds on Aloae 

Adults non-leedlng: larvae d W n 

mlQrooroanlsms smaH bHa of de l r lus 

Adulta non-teedtog; tenee u M a 

Adu tn non-teedtog; tervae u m z e 

DelrttMore 

Detiltlvore 

A d d i s non-teeding: l a n a e utUze 

AduHs non-feedtog; larva« ulHlze 

N d Specll led 

3etrtlhnre 

IteartywrNtenoaDer 

Tests run with 4-S wk d d amphlpods' 
Without pre ei f iosure to lOOnM Pb. Result 

Resun m moddl tog mortality rales vs Pb 

pre-exposuto to lOOnM Pb. Resul l ol 
moddNno mortalHy rates vs Pb cone. 

W H h o d pre-s i fMsure to lOOnM Pb. Result 

I m Ihal are sl9iiifk:aMfy dWered from 
c o d r d and Ihal d d n d produce sIgnMcad 

C M r o n o n u s i r a d d e m 
4ppi atee e)«>oeed to Zn and Cu 

ChirooomuB maddani 

grovrto - dry wt : 4pp1 also e i fKised 10 Zn 

growth = dry vrt; 4ppi also e ioosed lo Zn 
and Cu Chironomus maddani 

' lesutt d modell ing mortalHy rates vs Pb 

4ppl ateo e j fMsed to Zn and Cu 

Chtronomus maddeni 

growlh • dry wt; 4ppt also e v o s e d to Zn 

rests nm with 4-5 wk oW amphlpods: Wi th 
Me-enrosure to lOOnM Pb. Result d 

WHhod pre-«f>osure to lOOnM P t . Result 

tog s c e t e - d M c u * to totorprelt; no reskJua 

S t r ied thai Pt) cone Jo 565 U01. d d n d 



Table E-« 
ERED Rasuds f o r Benttnc Organ isms; Selenium 

t994 Atelmo.J.RS Otfe and AW Knight ArchEnvltonConlamTo]4<wl27 441 448 Chkonomua decorua 

PubllcBllon Source Speclea SdentHIc Neme Spaclaa Common Name Cone Units Efted Claae Exposure Rotrte Spedee Body Part Speclea Stan LHestege Speclea Feeding Behavior 

mkjixxganlairte anteH bl )tCtecreesedbodywek#lt 
Bottom dwelling In tubes In 

Matohow, D.E.. A.W. Kniitit and KJ. Malar Arch Environ Conlam Toxicol 29:104-109 Chironomus decorus mtoroora^nlams amal bia d dalrltua Redudion In Grovrth (weklhtl 

o. J.. R.S. Ogte and A.W, Knight Arch Environ Conlam Toxlcd 27:441-448 Chironomus decorus 
Bottom (tivelling In lubes In shaNow pt 

54% Decreased body welghl 

1990 hoetadl CQ. FJ Pwwr, and TW May En<*onTe«<. Cham 09:1171-1161 

Southwestern to south-central Canada, 
f4orthwaslem to north-central US: ponds, 

akes, dear and weedy wders 

Sllmulaloty efled on size d oAsprtng (body 
length of offspring) [Survhal d d^ihnlds 

signlf. decreased onlyal 1.410 ugl., 
K) residue Inlormalton is anelrtnia tor 
cone However, 
nducUve/dewloomenl occunecfl 

Waand lcaFJDwwr .a iK lTWWw EnvlfcinToaiiawm 09:1171-1181 Feeds on akiaa and aUnlaf onianlsms 

SHmdaloryelled on size doKipi tog (body 
langlh d ottspring) |5uiN4iid of daphfidi 

s i ^ . decreased only al 1,410 u | ^ , 
to resMue inlormatton Is avalal>ta I M 
cone. HoWBwr, 

reproducthieMevetopmenI occurred) 

lntiersolCa3.FJOwver,andTWMav Environ Tox A Chem 09:1171-1161 

Southwestern to south-central Canada, 
Northwestem to north-central US; ponds, 
smaBlahati dear and vreedvM Feeds on algae and shnHar organisms 

AduH [Survival d daphnkls was slgnH. 
ilya11,4IOugfl.,bulno 

residue Informallon Is avallabte for this 
However, leprodud hie/development 

BIL C.G.. FJ. Dwver andT.W. May Environ ToxA Chem 09:1171-1161 

Southwestern to aouUi-cantral Canada, 
Norlhweatam to north-csniral US: ponds, 
amrt lafcM. dear and weedv waters Feeds on algae and simHar organisms 24% Decrease In weight gaki. 

HiaarsoH. C.G.. F J . Dwwr and T.W, May Environ Tox t Chem 09:1171-1161 

Soulhwostam to sodh-cantral Canada, 
Northwaalem lo north-central US; ponds. 

lakes, dear and wieedy* Feeds on alnae aitd similar organlams 

Environ Tox & Chem 1257-72. 

central Canada, 
-central US; ponds, 

dear and weedy walers 

l996 0iieRS,AWKnlghl Arch Environ Contam Toried 30:274-279 Feeds on aloae end almiar oroantems 

1990 tooarsdl CQ. FJ Owyer, and TW May En*en Tox a. Chem 09:1171-1 
Northwestem lo north-central US: ponds. 

Feeds on algae and si 

n d onapring (body 
iglh d oMsprlng) [SurvMI d daphdda 
a signll. decreased only al 1,410 u g l , 
I no resklue Information Is avallabte lot 
scone. However, 

reprodudive/deveiopmenl oecurredl 

tngersdl C.Q.. F J . Dwyer andT.W. May Environ Tox t Chem 09:1171-1 

Southvitastom to soulh-cenlral Canada, 
Northwestem to north-cenird US; ponds, 
small lakes, clear and weedy walers No Eflect On Growlh Iwdtfi l l 

no, J.. R.S. Qgte and A.W. Knlghl Ardi Environ Conlam Toxicol 27:441-446 Chhonomus decorus 
Bottom dweHlng In lubes In 

BB% Decreased tiodv wekiht 

M CG. FJ Dwyer. and TW Mav Environ ToxA Chem 09:1171-1181 WCJKQ Reorodudli: 

Southwestem to aoulh-central Canada, 
htorltiwestsm lo north-central US; ponds. 

Feeds on akiae ar>d simHar oroanlama 

Intrinsic rale ol natural Increase {Sur^val d 
daphnlds was sIgnH decreased only al 
1,410 ug/L, bul no residue tnlormatkin Is 
ivallable lor this cone. Howewr, 
'aproducBvaftlaveiopment oecurredl 

iHCO|FJ0wvar.andTWMav Emiron Tox i l Chem 09:1171.1161 

aba d oMprMg (body 
lengti d oltaprlng) (Sunlval of d^thnUs 

,410 ttgn.. 
maeon Is avalafcto fw 

Feeds on aloae and a* raproduclhwMevaloprTtent occurred! 

togersoH CQ. FJ Dwyer, and TW May Environ Tax A Chem 09:1171-1161 

Southweslem lo south-central Caneda, 
Northwealem lo norlh.central US: ponds, 
amal lakes, ctaar and weedy walers Feeds on algae and slmHai omanisms 

Adul (Swvhol d d^ihdds Wl 
,410 ug4., bd no 

resklue kilormdkMi Is avaHabte for this 
However, reprodudhn/ijevetopment 

occurrBdl 

kigaradl CQ, FJ Dwyar. and TW May En*on Tox A Chem 09:1171-1161 

)HCQ.FJOwver.andTWMay Environ Tox A Chem 09:1171-1161 Feeds on aloaa and simHar oroanlsms 

Young/AFRD -avdldile temale 
days [Survh«l of di 

SlgnH. decreased only at 1. 
x) residue In" 

wptoductlveMevetopmenl occunedl 

e g FJ Dwver. and TW Mav Environ Tox*Chem09:1171-1161 Feeds on akiae and st 

Day llral gravM [Sunlval ot daphnlds wan 
sifplf. decreased only at 1,410 u {^ , 
resklue Inlormalton is avallabte for this 
cone. Howewr, reproducUvefdevelopment 
oecurredl 

no 

1990 mgaraoll, C.Q.. f J . Dwyer and T.W, May Environ ToxACtwm 09:1171-1181 Feeds on alnae and skMar organiama 36% Decrease to wekihi gain. 

1990 hgeradl. CO.. F.J. Dwyer and T.W. May Environ Toxa Chem 09:1171-1 

ulh.central Canada, 
Northwaalem to north-central US. ponds, 

lakes, clear and weedy waters Feerte on algae and similar ornanlsmB 

Dobbs, M.G.. D.S. Cheny and J. Caln», Jr. Environ ToxAChem 15:340-347 

ingersdf CO. FJ Dwver. and TW filay Envkon Tox A Chem 00:1171-1181 Feeds on algae and almllai organteira 

Iniiinsto rale d natural Increase (Survival d 
daphnlds was signil. decreased only al 
1.410 uc^. but no residue Intormallon is 

forthlsconc However, 
reproducllva/de\Blopment occuirei 

toQersoH CO, FJ Dwver. and TW Mav Environ Tox A Chem 09:1171 1181 Waler Ilea Setenkim Reproductton ED37 

Southwestern 1o south-eedral Cartada, 
Northwestern to north-central US; porMls, 

lakes, ctear and weedy waters Feeds on alaae and almlai organtsma 

Day first gravkl ISurvhral d daphnkls was 
decreasedonlyal i,410ug/L,buln( 

lesMue tnlormatkin is avallabte for this 
cone. However, reprodudhn/devakiprTtent 
oecurredl 

199Qilnoersdl CG. FJ Dwyer. and TW May lEnvtron Tox A Chem 09:1171-1161 IO.2IMGWG iQiowth ED42 IwhoteBod^ ILB 

Southwealam lo soulh-centrd Canada, 
Northvrestern lo north-cenlrai US; ponds, 

takes, clear and weedy walers Feeds on alaae and sknHar oroanlsms 

odyal 1.410 U9iL,l>ul no 
resMue kilormatton is avaHabte tor tti 
cone. However, raprodudhn/devekipmeni 
oecurredl 



Table E-6 
ERED Resulla for Benthic Organisma: Selenium 

Year 

1fi90 

ttreo 

1990 

IU90 

1996 

1393 

1096 

i y03 

Author 

noersd l CG. FJ O v w r . and TW f ^ V 

noeraolt C O , FJ Dwyer, and TW May 

fnoersoli C.G . F J Dwver and T W May 

Dobbs M . G . D . S Cherry and .1 r-aJms.Jr 

Meter K.J and A.W KnWht 

Dobbs, M .G . D S C h e t r v a n d J claims, Jr 

M a t o i , K J a n d A . W . K d g t H 

Besser. J.M T J Can l l e ldandT W . 

Bes ier J M . T J Canlleld and T W 

Lapolnl 

Pub l i ca t ion Sourca 

Environ Tox A Chem 0S : I17 I 1181 

E n ^ t o n T o x S C h e m 091171 1181 

Atch Environ Contam Tox lcd 25-365-370 

Environ T o x i C h e m 15-340-347 

Aich Emilron Conlam ToxKot 25 3 6 6 3 7 0 

Enviion Tox A Cham 12 57-72 

Environ T o x * Chem 12:57-72 

S p e d e e Sc ient i f ic Nama 

D w h n t a magna 

Daohnia maona 

Daohnia maona 

Chironomus decoius 

Brachlonus catyclllorus 

Daohnia magna 

Daohnia magna 

Water Ilea 

Waler Ilea 

Water flea 

notller 

Mldoa 

Hotllei 

M Q » 

Water Itea 

Water flea 

Selenium 

Selenium 

Selenium 

Selenium 

Selenium 

Selenium 

Cone .Wet 

10.2 

10.2 

10.2 

12.6 

15 

29 6 

C o n e , un i t e 

MG/KG 

MG/KG 

M I ^ G 

MG/KG 

MG/KG 

MG/KG 

MQ/KQ 

EHect C l a e . 

RaoroduciMn 

Racroducllon 

Mortality 

Qrowth 

Mortaltry 

Uortalltv 

MortaHiy 

Growth 

Toxici ty Meaaure 

ED71 

ED72 

NOED 

LOEO 

LDSO 

LD10O 

LDSO 

.OED 

E i p o a u r . Rou te 

Waiar 

Water 

Absorption 

Absortitlon 

Combined 

Combined 

S p e d e e Body Part 

Whole Bodv 

WhoteBody 

Whole Bodv 

Whole Bodv 

Aho la Body 

WhoteBody 

Speclae Start L l tea taga 

Lan/al 

Immaiute 

NA 

-arval 

NA 

Larval 

immature 

S p e d e e Habitat 

<kiu1hwos1ern lo south central Canada, 

small fakes, clear and waodf waters 

Northwestern lo north.central US ponds, 

small lakes, clear and weedy waters 
Soulhweaiem to south, cent ral Canada 

•ma l l lakes, ctear and weedy waters 

Northweetem to north conlral US, poods, 

small lakes, clear and weedv walers 

3onom dwell ing )n lubes In shallow ponds 

cr lakes 

jonds,poor ivvBoalated 
Joftom dwelling In lubes ki shallow ponds 

small lakes, ctear and weedv waters 

S p e d e e Feeding Behav ior 

Feeds on aloae and similar otoanMms 

Feeds on aloae and similar organisms 

Predaceous, feed on smafi swimming 

Adults non lesd lng ; larvae ullNze 

AduHs non-leedlng; tervae u1ll<7e 

microorganisms small bl ls ol oet r l lu i 

Feeds on aloaa and similai aroanlsms 

C o m m e n t s 

young/AFRD [Survival of daphnlds was 

occunedl 

Total young produced [Survival ol daphnlds 
was signlf decreasedon lya l i , 4 i o u g ^ . 

this cone. However. 

Over 70% decroase In total young and 

young per lemale. Delayed time lo first 

No Effect On Morialtty 
Stgnt lkanl Reduction m Population 

Biomass 

Lethal To 50% 01 Animals in 48 Hours 

100% Mortalltv In 10 days 

Ldha i To 50% Ot Antmais in 46 Hours 

No dlt leience In biomass compared to 

Mortalltv msasu iad as decreased blomasa 



TaUa E-7 
ERED Resultg tor Benthic Organsime: Zinc 

Year Au tho r | 

2004 

2001 

2001 

2003 

2003 

2004 

2001 

100 

1997 

1997 

1»97 

1988 

2004 

1997 

1997 

1986 

1994 

1997 

3f3a* 

2004 

. ^04 

1997 

2004 

JS24 

Je ide , 1 Forraz. F Vanhaecka. CR Janssen 

Jerde . 1 Forraz. F Vanhaecka, CR Janasen 

Ktog CK. MC Dowse, SL Simpson, DF 

King CK, MC Dowse, SL Simpson, DF 

Joltev 

King CK, MC Dowse, SL Simpson. DF 

Grout, J > . C D . L e * w s 

St-Jean SO. SC Courtenav, RW Parker 

Si-Jean SD, SC Courtenav, RW Parker 

Ahsanullah M, AR Wi l l iams 
King CK. MC Dowse. SL Simpson, OF 

J d l e v 

* e n d a . R J . 

* r e n d a . R J . 

Boromann, U „ and W.P, Nomrood 

torgmann U, WP Nonvood 

KaHateS 
rang CK. MC Dowse, SL Simpson. DF 

Boromann, U.. and W J>. N w w o o d 

Miranda. R J . 

Burbklge, F.J., D.J. Macey, J . Webb and V 
Tatooi 

Borgmann^ U ^ and W .P. Norwood 
Ktog CK, MC Dowse, SL Simpson. OF 

Jdtey 

King CK, MC Dowse, SL Simpson, DF 
Jdtey 

tolev 

Boromann. U., and W.P. Norwood 

Ltorde, 1 Forrez, F Vanhaecka, C H Jenssen 

l^terda, 1 Fortaz, F Vanhaedte, CR J a n ^ ^ 

3d l Environ Contam Tox l cd 37:387-394 

\guat Toxicol 70233-244 

Aqual Toxicol 70:233-244 

Aouat Toxk» l 70233-244 

Aoual To)dcd 70:233-244 

Arch Environ Contam Toxicol 47:314-323 

Arch Environ Cor tam Tox tod 47:314-323 

Mat Environ Res 51,265-288 

Mar Environ Res 51.265-266 

Mar Environ Res 51 J»5 -2e8 

Waler Quel Res J Can 38(4 ) *47-666 

Water Qual Res J Can 38(41:647-666 

ttar B i d 106:59-65 

Arch Environ Conlam Toxlcot 47:314-323 

nviron Tox A Chem 20(11)2475-2481 

uU Environ Conlam Tox l cd 37,367 394 

Can J Fish Aoual S d 54:1055-1063 

CMl J Fteh Aoual S d S4;1046-1054 

Can J Fish Aouat Sci 54:1046-1054 

Can J Fish Aouat Sci 54:1055-1063 

Can J Fish Aouat Sd 54:1046.1054 
luN Environ Conlam Tox l cd 37:387-394 

Arch Environ C w i l a m Toxicol 26:466-472. 

Can J Fish Aoual Sci 54:1046-1054 

Aich Envkon Conlam Toxbn l 47 :314323 

Arch Environ Contam Toxtod 4 7 3 1 4 323 

A rd i Emfcon Contom Tox l cd 47:314-323 

[?an J F W l A q U M S c I 54:1046-1054 

A q u a t T o - c d 70:233.244 

)« )hn ia maona 

3aphnia magna 

Daphnia magna 

Wiisel laanomate 

Mvtl iusedul ls 

hMHusedulte 

My lHuseduls 

MyWuseduHs 

fAHIlus edulls 

l A s a l l a a n o m a l a 

Chironomus tentans 

> c o n e d e s v k W s 

Hvalella azieca 

Hvalella azieca 

Hvald la azieca 

Hvate laazteca 

HvateHaazteca 

Srconectas virills 

Uvi l lusadul ls 

Hyalella azieca 

Neohtvsaudra l tensb 

TaWnadel lddal ls 

HvateHaazteca 

S p a d e . C o m m o n Name 

A a i d Itea 

2raviteh 

Water I lea 

Waler Itea 

wa te r flea 

Water Itea 

Bivalve 

Blvah« 

Mussel 

MUSMri 

Wissei 

Mussel 

Bivalve 

^raylbh 

Amphipod - Fieshwaler 

PohFdwde 

Amohtood Freshwaler 

: ravf lsh 

Mussel 

Pdvd iae te 

"•ohchaate 

Blv-« 
Irayltoh 

AnvhlDod-Frethwatef 

^alyteName 

Dnc 

£toc 

l ine 

ane 

Ztoe 

Zinc 

zmc 

Zinc 

Ztoe 

Ztoc 

Zinc 

Zinc 

Zinc 

Ztoc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Ztoc 

Zinc 

Zinc 

Zinc 

Ztoc 

Zinc 

Zinc 

Ztoc 

Ztoc 

Zinc 

Ztoc 

=onc_Wel : o n e _ U n l t e l E f l e d C t e e s T "~l Exposure Route Spec te . Body P a r t i Bpeote* Start L i teetage 1 Spwite. HabMal 1 

BodhweaWm W souatHMnhal Canada. 
Nor t twes lam to nor th^en l ra l US. ponds. 

1112 11104(0 ^tenroductton LOED Water W h d e B o d y NA i n » * l i f c e a . O m w d m a t t w J a n 

S o u l h w e M n . to sauBfCeMial Canada. 

NorthweMam te nonh-camral US; ponds. 

11.12MQ1(G lep iodud ton :D60 Water Who ieBodv MA s m a f l l a k n . dea r and weedy waters 

12.7 i l Q « G itortallhr lOED Absomlton VhoteBodv AduH >k i lSDedMd 

16.8 

16.8 

16-8 

16,8 

20 

25 

26 

26 

26 

30 

37. 

50.2 

53.6 

54.9 

60 

60.8 

60.6 

69.2 

71.4 

72.7 

80 

80 

80 
85.1 

B0.6 

96 

Wl /KG itortalliy >IOED Aialer WhoteBody NA smaH takes, d e a r and w e e A w a t e i s 
Sout twes lem to sodh-cent ra l Canada, 

Northwestern lo north-central US; ponds, 

* 3 « Q Qrowlh NOED water WhoteBody « small lakes, ctear and weedv walers 

tHOMG 

UQ/KG 

MGA(G 

MG/KG 

MG/KG 

M G K G 

M Q K G 

MQAtG 

VOJKQ 

rfG/KG 

»tQ/KQ 

MO/KG 

« G « G 

U Q / K 6 

MG/KQ 

MG/KG 

M S K Q 

MQrt<G 

MGA(0 

t«3/KG 

MG/KG 

JIOMO 

UG/KG 

MG/KG 

MQfl<Q 

MQACQ 

M G « G 

IKVKQ 

M G « G 

M Q « G 

,,™«« 

UortaMv 

Uortallhi 

Growlh 

MortaMv 

DevatoDmant 

Mortalltv 

Growlh 

Growth 

* i r t a i i v 

fAjrtaiitv 

fitortauiv 

Mortallhr 

MdlalKv 

Mortdihr 

Mortality 

MortdHv 

Moflaiuv 

riwiBiny 

MortdHv 

Uortalin/ 

Mortallhr 

MortaKv 

MortaWv 

MonaMv 

Uortalltv 

Qrowth 

1 0 E D 

ED62 

LD62 

NOED 

LOED 

LOED 

NOED 

NOED 

LD65 

LOED 

D23 
.D43 

LD26 

saa 

NOED 

LD45 

NOED 

LD67 

40ED 

-D61 

NA 

LD25 

LDOS 

LD10 

.D23 

LDSO 

NOED 

NOED 

Waler 

Water 

Combined 

Combtoed 

Waler 

W d e r 

Combined 

Combined 

IVtier 

Combkwd 

AbsdD lk in 

Absorption 

C:omt>toed 

Combtoed 

Combined 

Absorption 

C o n M t e d 

Combtoed 

Absord ion 

Water 

Southwestern lo south-central Canada, 

WhoteBodi/ 

Sodhwes lem lo soulh-cenlral Canada. 

Ifir hole Body 

„.....* 
Whote Bodv 

W h d e B o d y 

W h d e B o d v 

WhoteBody 

Adull 

AduH 

.™„i» 

JuvenUe 

Juvenlte 

Add! 

AduM 
iVhotefiodv luvenlla 

W h d e B o d y 

W h d e B o d y 

WhoteBody 

».-,<« 

W h d e B o d v 

WhoteBody 

W h d e B o d v 

Sort Tissue 

W h d e B o d y 

Whole Body 

Whole Body 

Whole Body 

WhoteBody 

Son i lssue 

HaoaMoancreas 

W h d e B o d v 

Whole Body 

AduH 

itotSbedlted 
yWely dislritxiled ki North America in 

lilot Specllled 

Inlertldal zone on rocks, plHngs and flats: 

kitertktel zone on rocks. pHtogs and f ids: 

toterlMal zona on roda, pMnga and llats; 

Intertklal zona on rocks, plHngs and flate 
mav extend to daoths over 40 ft. 

Martldal zone on rocks, pilings and fMs: 
mav extend lo deoths over 40II , 
M Soecilted 

Nd Specified 

Northern U.S.southem Canada; wMdv 
dtelribded on bottoms d streams, laltes. 

AduN 

Juvenile 

luvenHe 

hivenile 

Immature 

AduH 

AduH 

Adult 
Adull 

AduH 

Addt 
AduR 

NA 

MSpedf led 
Wklely dblribuled hi North Amertca to 

Wklely dslrtbuted to North Amertoa to 

vegetation 

vegetation 
Widely distribuled In North America In 

veoelatlon 
Widefy distributed in North Amertca In 

VBOdalton 
Inlertldal zone on rocks, pHlngs and flats: 
may axlend lo deoths over 40II 

^k)l Specified 

yeodadon 
WUety dstribuled to North Amertoa to 

Moetdton 
«it Spoellted 
IntertldBl Hine on rocks, pilings and flats: 
mav extend to depths over 40 ft. 

NdSbedfled 

Nd Soecifled 

MSDedttod 
IdSDacffied 

Spectee Feeding Behavtor Commenu 1 

i=eeds on aloae and Similar organisms oroifllMiiMroonceniaMon 

>ld Specified 

Feeds on aloae and simHar organlstns 

Feeds on akiae and stoiHar doadsms 

rapllcates d 1 organism oer concenlralion 
Grovrth weight - Argued that 10 

organism per coneentrallon 
Iknetebrood. Argued thai 10 

Feeds on akjae and similar oroanlsms oroanlsm per corwenlratton 

Feeds on akiae and similar oroanlsma 

NdSoedited 

NdSpadfted 

NdSpedlled 

FIHer Dianklon, ilaloms, bottom veoelatlon 

FHter plankloo, daioms, bdtom vegelatton 

=Wer plankion. diatoms, bottom veaetatlon 

NdSoedfted 

IdSMdNed 
MSpecWed 

Detrtlhnte 

Ddtlllvore 

SdrKhiora 

DetriUvore 

NdSoedfted 

Detdth«re 

Ddrilhrare 
Not Soecilied 

NdSoeclted 

NdSoecfltod 
MSDadHad 

Detrtthiore 

oraamsm per coneenfratkm 

calc wet Irom dry uslno ddault % mddure 

LOED for growth Is based on Increase In 
length of juvenltes as weif as weight 
ncreasea. 

condltton index d Ihe surviving luwenHas. 

Length . Qrowlh in test admals Increased 

nd the conlamlnanis, but the Increased 
amounls d nutrteds. 

43% hcrease to mortaWy. 

calc w d trom div using ddauH % mdsture 

cato wet Irom dry using ddault % motshire 

M3^TM)waaar 

81% Increase In mortallhr. 

n.i. 

MflM 

file:///guat


Table E-7 
ERED Results for Benthic Organsims: Zinc 

Year 

1092 

2001 

2006 

2006 

1994 

2006 

2004 

199 

199 

2004 

1997 
I W 

2004 

1997 

199 

.997 

!«« 2002 

Author 

Ong CK, MC Dovfse. SL Simpson, DF 

Kraak,MHS,.M.ToulssaM,0 Levy,and 

Kraak MHS, YA Wink, SC Slui|lzand, MC 
Bucltert-de Juno, Cj de Grool, W Admltaal 
Buibidge. F J.. D.J. Macey, J. Webb and V. 

Kraak, M.H.S.. Y A Whk, S.C. Slul|lzand, 
M.C. 8uckert-de Jong, C J. De Grod and 

Ktog CK, MC Dowse, SL Shnpson, DF 

King CK, MC Dowse, SL Simpson, DF 

Tonkas 
rtownemans KR, W Pesters, and M. 

Ktog CK. MC Dowse. SL Simpson, DF 
Jdlev 

BklwellJR.JRGorrte 

Borgmann U. WP Nonvood, TB 
Revnddson. and F Rosa 

BidwelJR.jnOorrie 

)MwaHJR,JRGome 

BklwdlJR.JROorrie 
King CK, MC Dowse, SL Slnvson, DF 

Timmermans KR, W Peelers, and M. 
fonkes 

Kraak MHS, YA Wink, SC Sluijlzand, MC 

Kraak MHS. YA Wink. SC Slul|lzBnd, MC 
Buckert-de Juno, CJ de Grod. W AdmiraaJ 

Kraak, M H.S.. YA. Wtok, S.C. Stuljfzand, 
M.C. BockBrt-de Jong, C.J. De Qrod and 
W.AdmkaM 

Kraak, M.H.S.. V.A. Wink. S.C. Sluljfzand. 
M.C. Buckertde Jong, C.J. Oe Grod and 
W.Acftdraal 

Bk»-elJR.JRGofrie 

BidweHJR.JRQorrie 

Uann HM, M Grosell, A Blanchlnl. CM 
Wood 
UertMfl.J..andG-P.Zauke 
•tertidl.J.andG-P.Zadte 

itonn RM, M OrosdI. A Btenchkil, CM 
Wood 
meihdl,J,.andQ-P.Zauke 
lltertidl,J,andQ.PZauke 

*adnnls-NaCMOandPJRatoh 

Fiiho GMA, CS Karaz: LR Andrade: Y 

Fllho GMA: CS Karei; LH Andrade; Y 
Yoneshigue-Vatontki; WC Pfelllei 

Fllho GMA; CS Karez: LR Andrade: Y 

ilacFartane, G.R. and M.D. Burehen 

S p e d e e Sc ien l l l l c Name 1 

An J Fteh Aoud Sd 54:1046-1054 

Aoual Toxicol 30:77-69 

Aoual Toxtod 30:77-89 

Arch Environ Conlam Toxicol 47:314-323 

Hvdrobtotoola 241:119-134. 

Arch Environ Conlam Toxicol 47:314-323 

Environ PoHul 139-206-213 

Can J Fish AOUBI Sd 58:950-980 

Environ PoHul 139-206-213 

EnvkonPoHd 139-206-213 

Environ PoHd 139-206-213 

Environ Pd lu t 139-206-213 

Aoual Tox l cd » : 7 7 - 8 9 

A o u d Toxted 30:77-89 

Environ PoBut 139.206-213 

AoudTox i co i 

AaudTo>k:o l 

Environ Tox A Chem 23:366.39S 

«,uat Toxicol 
mua tTo teed 

Jnt En> IMr Biol A E c d 302.63-83 

Ecdox tod Environ Sd37J !223 -22e 

E c d o x l c d Environ s a l 37:2223-228 

Eedoxk:al Environ Sal 37:2223-228 
4ar Environ Res 54: 65-84 

* " E m 4 r o n Res 54: 65-84 

hhrateHa azieca 

HvateHaazteca 

SoteMl l lnaaba 

f d l i n a deltddaHs 

Chironomus rtoarius 

feHlnaddlok iBl ls 

Hvalella azieca 

Chironomus decorus 

ChbonomuB decorus 

Chironomus decorus 

r e i l l n a d e a d d d l a 

hemlslo abvssorum 

Chironomus tentans 

:alanu3 hvperboreus 

'ostera caprleomi 

i w m e a muscltormls 

Padlnaovmnospora 

^vkte^nla martoa 

S p e c t e . C o m m o n Name 

ArrohlDod - Freshwater 

Mussel - Zebra 

M u s s d 

Bivahe 

MMoa 

BhWve 

MMoe 

nf ldiN 

Mkloe 

M u s s d - Z e b r a 

i i l uasd . Zebra 

Mktoe 

Wdaa 

M d o a 

: a l anddcobeDod 

EP grass 

"tvpnea muscflormis 

E n . ™ ™ . . . , , » , . « 

analyte Name 

Tnc 

toe 

rinc 

nnc 

Zinc 

Zinc 

Ztoc 

Ztoc 

Zinc 

Zinc 

Ztoc 

Ztoc 

Ztoc 

Ztoe 

Zinc 

Ztoc 

i3nc 

Ztoe 

Ztnc 
Ztoc 
Ztoc 

Zinc 

Ztoc 

Zinc 

Zinc 

Ztnc 
Ztoe 
Ztoc 

:onc_wet : o n e ^ U n t t e l E t t e d Ctees i T o x I d l y M.Beure l Exposure Route Speetea Body Part Speetea Start L i teetage 1 S p e d e e HabHal S p e c t e . F M d l n g Behavtor | 

Whtety distribded In North Amertca in 
Mimanent bodtes d waler with submerged 

105JMQA(Q utortalHv DtOO Absorption WhoieBodv Adult yeoelallon DattUlvore 

117.1 MQKG *«ailiy koiOO Combtoed Whotoeodn 

117.8 

120 

120 

m U K G 

MG/KG 

MGJKG 

MG/KQ 

ifcrtallhf 

MdUWV 

MorteHtV 

1J3100 AbsomHon WhoteBody 

LD40 Absomlton W h d e Body 

NOEO 

NOED W d e r 

C o m m e M a 

,ale W d i rom dry ustog d e l a d l % mds tu re 

Widely distributed In North America In 

Immalure veodai ton DelrtUvore « -T«Dwater 

Wktely ds l r touted to North America In 

JuvenHe veodatton JetrHlvoro 
Widely distributed In North America In 

AduH veoetallon DelrHlvore 

WhoteBodi/ Adu l 

son Tissue NS 

1MI«Q«Q LdtaHv L lOO IcwnWned UttoteBody LuK 

140 

180 

190 

250 

275 

289 023 

382 

620 

621 

706 

745 

95 

1187 

1751 

l : 

18 

3 

MG/KG 

MG/KG 

MQACG 

U G K G 

M G K G 

UGJKG 

UCJKG 

ftlQ/KQ 

MQA<G 

M Q « G 

MGrt<Q 

miKQ 

MQiKQ 

UGA<G 

U Q K Q 

MG/KG 

fHGrt(G 

MQ/KG 

i l G K G 

MG/KG 

JtaiKG 

•IGAtO 

«4 /KG 

M G K G 

fvlQ/KQ 

* a K G 
ilG/KG 

friortaNh 

Mortalllv 

Growlh 

Mortallhi 

Mortalltv 

Growth 

Mortainv 

Qrowlh 

MdiaHtv 

MDflanv 

MortalHv 

Mortality 

Growth 

4d1aWv 

Growth 

fcrtdUv 

^eOdat 

Qrowlh 

Growlh 

Growth 
Qrowlh 

NOED 

LD70 

ED44 

Loes 

LD2S 

EDSg 

NOED 

EDSO 

LDSO 

NOED 

ED85 

NOED 

.D50 

NOED 

.050 

40ED 

ED80 

ED29 

,OED 
OED 

Absorptton 

combined 

C « n W n « l 

Water 

Combined 

Water 

Co r r * t oed 

Combined 

Water 

Combined 

Water 

4S 

Water 

Combtoed 
Combtoed 

W h d e B o d y 

Son tissue 

Soni tesue 

WhoteBody 

Son tissue 

W h d e B o d y 

Whotebody 

WhoteBody 

WhoteBody 

Son Tissue 

Sd lT teaue 

W h d e B o d y 

WhoteBody 

W h d e B o d v 

W h d e B o d y 

W h d e B o d y 

/VhoteBodv 

WhoteBody 

l ed 

WhoteBody 

.eal 

. . d 

AduH 

Adun 

A d d l 

Larval 

AduH 

Larval 

A d d l 

Larval 

Larval 

AduH 

NS 

NS 

Addt 

Add t 

Lann i 

EOQ 
A d d l 

Add t 

Eoa 

NA 

NA 

vaarltoa 
Yur t toO 

.aK wat l i om dn/ uslno d d a d i % mds lu ro 

^ e wet Irom dry usinq ddauH % moislure 

ni roduced: spread lo all Great Lakes, 

i tardsif f face delrilal oa i f l des datermtoed from graph and Is approxlmrte. 

Inlroduced; spread to aH G r e d Lakes, 

todsurtaee delrttal paritetes 

k i l e f l kM zona on rocks, plHngs and l lats; 

introduced; spread to a l Q iaa l Lakes, 

drainage tiaains; al laches lo rocks, d h e r 

hard surface 

Not Specif ied 

M h t d p a r t l d e s 

t4d speci f ied 

N d S p e d f l e d N d S o e d l t e d 

N d S p e d l t e d 

Nol Soecifled 
I d i o m dweHlng in lubes In shdkwv porxls 

Bottom dwdHng to lubes to shaHow ponds 

veodal lon 

f W S p e d H e d 

l4dSpeeHled 

NdSpecHted 

Mussel BkiconcenhUlons taken as 

Ftete 

0 0 % M o r t a l t Y t o i 4 D a v s 

N o E H e d O n M o d a l l y 

Delay to teivalanwtti 

M M a non-teedtog: tenM uUHze 4ppl also wqiosed to Zn and Cu 

Adults n o n - l a a d t o g : t a n M u H z a | r o w t h > d r y w l : 4 p p l a t e o « t i a s a d t e Z n 

Ddri t lvore 

bottom dwdHng to tubes to shaltow ponds AduHs non-leedlno: larvae utUlze 

Bonom dweHtog ki lubes to ShaHow ponds 
or lakes 

Bottom dwdHng to lubes to shaHow ponds 

a d l o m dwdl ing to tubes in shdtow ponds 

NdSpecHted 

tntroducad; spread lo aH Great Lakes, 
some rtvers to Allantk:. lAssisslppt 
i^ainage basins: attaches to rocks, dhe r 
hard surface 

ki l roduced: spreed lo alt Great Lakes, 
some rtvers to Aitedk:, Mtestssippt 
drainage basins; attaches to rocks, dhe r 

Introduced; spread lo a l Great Lakes, 

ctatoage bastos; anaehes lo rocks, dhe r 
la rdsur tace 
introduced: spread to all G r o d Lakes, 

* a t o a g e l iastos; anad ies to rocks, other 

3onom daiel tog to lubes to shallow ponds 

Bottom cnvdHng In lubes to shallow ponds 

Morthern U.S,southern Canada: wktely 
distributed on bottoms d streams, tolas, 
Donds 

}pen b o r e d ocean 

Open boreal ocean 

Northem U.S,southem CMiada: w k l d y 
distribuled on bonoms d streams, lakes, 
>onds 

« 

Jnoral 
JBoral 

[ Add l * non^eedlng; larvee uMze 

NMSpecNted 

FIHer leeder; phytopianMon, bacteria, fhie 

Fitter feeder; phytopianMon, bader te . Itoe 
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CALCULATION OF PEC QUOTIENTS 
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PEC-Quotients for Metais (mg/kg) in Sediment Samples 
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Btack BOLD values indicate ts deieaad cancantiaiion: nond-dalacts pmsenied al 1/2 SQL. 

na: nol analyzed 
' Danatas background $*mfila* 
Sch. Cramk - Sctioenberg*/ Cn»k 
(2} • Sampk; collected m wet nwadow (wmOand) behinen Wm& Dilch Outiall and op«n wsWr ttalM^ 
p ] • Samples coHected ai southern edge ol open water habitat in ihe Cahokia Creek vtaiershad. 
[4] - Relerence samp/es were coBecled in Ihe open water habitat ol ihe Old Cahokia Creek Waiershed (nonheasl ol SW-34}. 
[BJ • Open waier aiaa «i western portion ol Ihe OM Cahokia Creak Watershed beyond West Ditch discharge area 
IB} • Watland and wel meadow area in westem hall ol Old Cahokia Creek Watershed beyond Rose Creak discharge area. 

• Based on EPA (2002). only indudes aisonic. catknium. chromium.copper. le«d. and anc. 



Table F-1 
PEC-Quotients for Metats (mg/kg) in Sediment Samples 

Old American Zinc Plant Site, Fairmont City, Ill inois 
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Black BOLD values indicale ts delected concmrttratian; nond-detecU preeenied al 1/2 SQL 

ru.' nol anatyzad 
' Denotes background sarr^iles 
Sch. Craak « Schoenberger Creek 
12] - Sample cottected in wet meadow (weBand) between West Ditch Outfall and open water / xMa l in Ihe Cahokia Creak Waiershed. 
[3l • Samplea coBected al southem edge ol open waler habtlat in Ihe Cahokia Creek watershed 
[4] • /Mwance samples were collected m Ihe open waler habltal ol Ihe Old Cahokia Creek Waterahed (northeast ol SW-34). 
151 - Open water area m western portion ollheOki Cahokia Creek Watershed beyond West Ditch discharge area 
[61 - Wedandandwet meadow area in western haltotOkl Cahokia Creek Waterahed beyond Roae Creek discharge area 

' Based on EPA {2(Ki2), only includes arseruc. cadmium, chromium .copper, lead, and zinc. 
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Table F-2 

Estimated Benthic Invertebrate Tissue Concentrations for Cadmium, Lead, and Zinc at all Sedirrwnt Sample Locations 

Old American Zinc Plant Site, Fairmont City, Ill inois 
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16 

7 9 

C o T K e n t r a t i o n 

( m o f k a w e t ) ' 

0 . 0 0 0 2 

0 . 0 0 3 2 

O.OS 

T R O - 3 - N 4 4 

7 / 1 8 / 2 0 0 7 

0 - 0 . 5 ( 0 4 " ) 

O l d C a h o k i a W a t e r a h e d 

HI 

0 .48 

E e n m a l e d 

T iBBUe 

C : o r K e n t T a t i o n 

( m o / k o w e t ) ' 

0 .0O03 

7.1 0 .0014 

4 2 0 . 0 2 

W a t e r a h e d '*' 

0.1 

9 

4 7 

C o n c e n t r a t i o n 

0 . 0 0 0 

0 0 0 1 8 

0 0 : 

0 .13 

4 . 2 

19 

( m a f k a w e t ) ' 

0.000 1 

o.oooe 
0 0 1 

( 
c rssue Htts esfvneies as sednTeni concenlralion x aUe-spealic i^nake ^ctor (dry weight basis) Percent m 
VakMS were canvKrIed to wel tissue weighl asswnatg Itiml benSiic irtvatlmbrale moitture conleni ol 83.3 (by irtmaa) pi 
Clissue (wet weight) = Ctiaaue (dry w e ^ l ) x ( I % water) 

al available from the laboratory 
(Pmaelal.. ige4.aadiadin£PA 1999). 




